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‘The research laborarories of RCA, 
General Electric. and Westinghouse A special detector Radiotson 


have developed Radiotrons to new People = = ng “ 
accomplishment, year by year. And 2 
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fo be worthy of gift giving 


esr, soles hy 3 Codes ns 


ae eee nating punige BCA Eade. RADIO CORPORATION ~w 
‘trons swith it. You cam tell Bj rhe RCA mark OF AMERICA > 
inside the glass at she ip. Or take out the New York Chicago a) 
tale, and lok at is ba San Francisco 


CA~Radiotron. 


MADE BY THE MAKERS OF THE RADIOLA 


Snunry, 1927 POPULAR SCIENCE MONTHLY 


eyerouso 
au 


excellent "tone quality.” With 

FERGUSON you are conscious of 
something more: a degree of fullness that 
gives you each note from every instrument 
in perfect timbre. Not mere music, but the 
soul of the artist seems to come into your 
living room. 

One Tuning Control— Calibrated in 
Meters gives you, in a moment, the prog- 
ram to suit your 

Complete shielding of all tuning ele- 
ments gives this 6-tube Receiver its marked 
selectivity. 

See, hear, compare! 


J. B. FERGUSON, INC. 
225 West 57th Street 
New York, N.Y. 


I: MANY receivers one may experience 


The FERGUSON 
Model Ten . . . . . $110.00 
Withtableasshown, 147.50 


(Ten ner come inereare wert ~ 
"Shine Rocke 


No Seasonal Models— 
Continually Developing Refinements 


The Gold Standard of Radio Receivers © 
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AN IDEA OF 
AN 


LETTER lies on my desk. It is from a 

young man in California who wants me 

to cell him how he can become an inventor. 
To mind comes a picture of Alexander Graham Bell, 
white-haired, kindly, 4 young newepa pee ter 
had asked him a similar question. The father of 
the telephone smiled a bit as he puifed slowly on a 
stubby pipe. 

“Young man,” he said in words that he weighed 
as a pharmacist weighs his drugs, ‘‘get an idea of 
your owa, Be sure it is a good one. Then put 
every bit of energy you have into it. And stick 
to ict” 

Think that answer over. 
body, in any walk of life. "Get an idea of your 
own!” Get it anywhere. Ideas are as plentiful as 
dried leaves in the fall, but unfortunately, to. most 
people, are as worthless. Every idea kicked 
aside may be an invention in the abstract. 

‘A dictating machine that will turn our letters 
ready for mailing. Window glass that can be seen 
through from the inside but not from the outside. 
Untarnishable silverware. A. practical machine to 
utilize the energy in the sun's rays. A regulator 
that will control instantly the temperature of the 
water in the bathroom faucets. are just a 
few of the challenges co inventive genius to be 
found on every sees, in every home and in every 

ice. 


ood advice for any- 


NCE you have your idea, be sure ic is good. 
Utility, practical application, and the satis- 
fying of some human need —these are the yard- 
sticks by which it should be measured. “Ask 
yourself if it extends one of the fiva senses nature 
as given us. Will it make our lives broader, 
easier or happier? If so, the demand is great— 
in transportation, motion pictures, radio, clectric- 


Your Own 


EDITORIAL 


ity—in almost every phase of human activity. 

But to put behind an idea every bit of energy you 
are capable of and to stick to it with your whole 
heart and soul—that takes courage, the quality in 
hhuman beings that makes for the difference between 
success and failure, 

Mr. Bell faced prejudice and closed minds for 
years before his telephone was generally accepted. 
Ic cook courage for George Westinghouse, whose 
story is told on page 31 of this issue, co stick to 
his air brake idea after experts told him ic was im- 

actical. It rook courage for Edison to cling to 
is incandescent lamp when scientists of repure 
jecred at the idea. It took courage for Robert 
Fulton to face the ridicule his steamboat aroused 
And it took courage for Henry Ford to laugh 
whea le called him an impractical dreamer. 
Timidity is about as useful to an inventor as a 
last year's ice cream soda, 


VERY important invention has been confronted 

‘on every side by skeptics. People like best the 
itags they know abouc’ A “learned” committee 
‘once the construction of a railroad on the 
ground that an engine in a wagon couldn't work 
it forward with as much advantage as horses 
‘on a road. There were once laws in American com- 
munities against bathtubs. People attacked the 
drivers of See frst automobiles. laventive accom: 
fllshmene frequently means the ability to face 
jon fearlessly. 
T'm telling that young Californian to listen and 
think; to examine each idea that comes to him as 
carefully as a mother examines her first-born. And 
then, if he chooses an idea the world really nceds, 
and ‘nurtures it with energy and intelligence, he 
need never worry about the high cost of beefsteak. 
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Combination 
supplies all radio 
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power automaticall, ly Hae the light socket 


Rockies $1050, (ln Canada $15) 
All Balhite Units aperate frome 
fotos Sogo AC Te 
Balle ‘aie 

Dopde mea 


? 


Now you can operate your radio 
set from the light socket. Merely 
by adding the new Balkite Com- 
bination Radio Power Unit. 
Once connected to your“A” bat- 
tery and set and plugged into 
thelight socket, it supplies auto- 
matic power to both circuits. 
You need not even turn it off 
and on, for it is controlled by the 
filament switch already on your 
set and is entirely automatic in 
operation. It will give you a 
constant quality of reception 
that cannot be secured in any 
other way. 

Balkite Combination can be 
installed in a few minutes, either 
near the set or in a remote loca- 
tion. LikeallBalkiteRadioPower 


Units it has no tubes, nothing to 
replace or renew, is a permé 
nent piece of equipment, and is 
built toconform with the stand- 
ards of the Underwriters’ Lab- 
oratories. It is noiseless in oper 
ation, It will serve any set now 
using either 4 or 6-volt “A” bat- 
teries and requiring up to 30 
milliamperes at 135 volts of “B” 
current—any set of 8 tubes or 
less, including power tubes. 

Add Balkite Combination to 
your radioset and know thepleas- 
ure and convenience of owninga 
receiver always ready to operate 
at full power. Price $59.50. ($83 
inCanada.] Askyourdealer.Fan- 
steel Products Company, Inc, 
North Chicago, Illinois. 


Listen to the Balkite Radio Symphony Concerts with Walter Damrosch and 


the New York Symphony Balkite Hour Saturday Nights 9 P. 
(8 P.M. Central) Standard Time, over WEAF, WEEI, WGi 


WCAE, WSAL, WTAM, WWJ, WGN, WCCO, KSD, WDAF, WOC. 


FAN Sree! 


Balkite 


“Radio Power Units 
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Money #0 do What They Wanted 


By Watiace Aes, Financial Editor 


“Among the passengers booked to 
sail January 10 on the Marco Polo 
for i month's cruise in the West 


HY, I can remember, 
remarked Mrs. Kirk, 
“whenthey gotmarried, 
Bill Parson was just a 
cub reporter on theCourier. He used to 
solicit classified advertisements on the 
side. They boarded and Amy kept up 
herworkasstenographer for overa year, 
‘And now they seem to be 


“What can we get with my salary?” 
And there were always so many things 
they wanted. Installment buying made 
it easy co spend the money before it 
was earned. Even when salary raises 
came the extra money hardly’ helped 
them to get caught up. 

The Parsons started their married life 
on quite a different financial system. 
‘They set down three perfectly simple, 
bat very powerful business rules 0 
govern their family finances. 1. Es- 
tablish a budgec and stick to it. 2. 


much easier to have some interest cou- 
pons coming due ahoue the same time 
than to have to “dig up" the money. 
Or the automobile. That increases 
the family expense probably $25 a 
month or more. With all due respect 
to the virtues of the motor car, it is a 
much more virtuous addition to the 
family if, when it is purchased, bond 
interest is ready to help take care of 
the additional expense. 
Home buying. A building and loan 
association or mortgage company will 
help you finance it, Bue 


throwing money around.”” 

“heard that Parson has: 
been made Managing Edi- 
tor,” replied Mr. Kiri 
“Guess they are celebra 
ing his new job by blow- 
ing in some of the fancy — |} | 
salary he is now drawing.” i 

“Wonder what that trip 
costs,"” mused Mrs. Kirk. 
“Do you suppose we 


could go, too?" | 
“Not this year,"" grum= 
bled her husband. "We 


still have three more pay- || 
ments to make on the car."* 

“What gets me,” went on 
Kirk, in a perplexed, some- 
what envious manner, “is 
how the Parsons can afford 
to do all these things. I 
don’t know what Bill is 
making, but T always 
thought f earned as much, 
or more, yet they have 
things we can’t afford, and l 


H i 
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invcsrmenc of ew ha wil e sae aso tha 
"Tie Edicor of this 
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Address letters to: Wallace Ames, Financial Editor 
POPULAR SCIENCE MONTHLY, 250 Fourth Ave,N.Y- 


that comp: 


How To Get AHEAD | 


HUIS new Department is to help readers in the 


proper financial programs at with which to build ¢o- 


ir business careers, it 


igated by thi 


ies advert 


ery eflort 


‘the proper 


Department is an authority 
fom iavestmene matters and he will aot oaly every 
hmionth give the eeaders interesting and useful 
his articles, but is also ready to aid in 

ly 
od | 


intor- 


ing in this section wit! 
zen i pase a | 


7] you must have some money 
|| twpacinic, And the more 
|} cash you have the more 

liberal che mortgage terms 
Today's bond buying pro- 
‘gram will supply the funds 


| morrow's home. 


HE Parsons had the 
| right idea, ‘They used 
|) their eaned income to buy 
| ncesroent income. After 2 
few years they were well 
able to have the many 
things that the Kirks 0 
could have ‘because the 
Kirks used all their money 
|| t© buy everything buc 
more money” 

The Kirks actually 
thought this all out years 
|]] ago. Bucat chat time they 
| could conveniently save 

only $500 or $1,000 with- 
||] ina year. That meane only 


they always seem tobewell — [L—= 


$30 or $00 interest—a mere 


fixed with cash besides.” 


IRK was right—in a way—about 
the Parsons celebrating Bill's rise 
in business by raking the West Indian 
Cruise. But Kirk did not know this: 
‘They were paying for the trip, nor owe 
of salary, but with bond interest. 
Kirk was right about another 
thing—that he had been earning prac- 
tically the same income as Parson. 
The reason the Parsons could “have 
everything” while the Kirks could not 
wasn't a difference in the earnings of 
the ewo men, but a very great differ- 
ence in the way they managed their 
money when they gor it 
Kirk's point of view was this: 


Make saving the first charge in the 
budget. 3. Postpone luxuries until 
they can be bought with interest 

Kirk had co earn himself ali the 
money his family spent. Much of the 
money the Parsons were spendiag was 
earned by Bill's investments! 

Why nor, on January 1, start Special 
Purpase Investing? The principle is as 
broadly applicable as the needs and de- 
sires of man. It works equally well 
‘either for periodical expenses or for 
the indulgences which tac hopes to 
‘enjoy perhaps once in a lifetime. 

Take insurance premiums, income 
taxes, house repairs and other outlays 
that come around oace a year. How 


dropin the bucket—so they 
thought, That is why they followed 
the premature spending method. And 
after several years they are still worry- 
ing about debts, still’ bothering their 
friends with petty borrowing, still 
looking with envy at the Parsons. 


THE things the Parsons wene with- 
out several years ago make them 
nounhappiernow. They enjoyed them- 
selves even in the days when they were 
pucting a few drops in the bucket 
every payday. Before they realized ic 
the drops made a whole pailfal. 

Here is a New Year's resolution for 
you: Quit premature spending and begin 
Special purpose investing. 
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Fucl, water 
Economical 
28 raleoad 

Kiser transportation, 


‘These are some of the rea 
sons why 196 new industries 
ave come to St. Louis in the 


Your ‘factory in. St 


would have a distinct advan- 
tage over competitors not so 
favorably located. 


ipnteon 


Address Dept. 16 
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CHAMBER OF COMMERCE 


Financial Booklets 
Available to Readers 


NYONE with money available for | 
2X investments will ind the booklets | 
isted below of help in getting ahead | 
financially. You may Sbeait any of | 
these booklets by writing direct to | 
the issuing house. Ie will be appre- 
Ciated if you will meaton Porttax 
Scmxcr Moxtany when writing for 
booklets. 


“How ro Bento ay Inonpanonxr Income” pre 
sents moder way of saving money, expire 
iow fst mortgage bonds may be purchased by 
Imonthly depo, aod presets sable showing | 
feauleatteloable by carrying out their plan | 
‘uen. ‘The FH. Sich Company, S18 150 | 
SN. W., Washington, D.C. 


“Diversincanion axoViart ance” peecntsa brief | 
analysis of seven bask peinciphes that 

seccess in, the management of 

iments. Address: A.B. Leach & Co, 
Street, New York, N. ¥ 

“Waar You Snovts Kwow snoct Fiast Mowr- | 
‘oxo Bona tell 


onal invest- | 
57 William | 


about real estate bonds, theie 
“Tras Co., Healey 


“Sars Rowon ox Tevesraner” presents their cor 

Tit of dvertod iavevtmete ofterngs, with 
mtrctive este comment. Ade Hal 
fey, Stare A Co 201 Sourh La Salle St, 
Giiapo 


Tue Mazin oF 4 Goon Ievestuenr explain 
the methods employed by the United Seater 
Mortgage Bood Co in originating fst mortage 
ond tenses which pay” G62 with pv 

rewt geatantced, 


soot the Rea 


fats, fy Shelby Sten, Deere. ich, 
How 10 Grow avo Heaveer Doras describes 
a avingeanvestment pian fered by that Com | 
sy. and derites how to accumulate Om 
:fo.25 to $46,347 by mosthly vesttents 
of from Sic Sc. Address HO. Stone & 
Co, Stone Batlling, Chicago, Il 

Aw Invisrwexr Deane tox fs Liners de 
scribes 4 plan of inared. wortgage investmcot 
Nine poise of safery are ecplomed. addres: 
Morepage Security Conopacy of Arveric, Cam 
Casal Sects, New Orica, La 3 


Bvta ron Sans vero plaid lie 
Flops thet the lyin Can emitted the fa 
Forte lasers of eckey of cal cote boos 
Wiles: Ameria Road & Morea Compaay, 
$45 Diadhon Avene, Rew Yorc "AF 

Bertns Berns ne ‘unt, explais how 
sto may sly sd covecieely del oi 
Trees tater cong the i ol wi 
(Gu thc punl adesnusgeat dave omer Aa 
Seas AG Allyn a Compuoy, 67 Wax 
Monroe Sree, Chicago i 

Youn Money coves the pola of pencil ie 
Tse tothe invesor who b planning to pat he 
teovey sagmal worigage bold iertarets: A 
Sal Pliny owl ed Memtpeee Cos 95 
Sourb La Salle Ses Chicago, | 
How 7 Avatres a Fie Morrosos Ri | 
Eorres Bos hm the sel-depte tc of 

2 euler published by the Relea Bond 
Sasrors bon Coomcld a Cieical Aco 
asenaties 
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OF PROVEN SAFETY 


Send for anniversary booklet 
‘and 1927 edition of "How to 
Build an Independent Income” 


Wit the, beginning of 1927, 
The F, H. Smith Company 
marks the completion of s4 years 
of continuous service to first mort 
gage investors—s4 years in which 
every cent of interest and matur- 
ing principal has been paid 
promptly and in full. Founded in 
January, 1873, The P. H, Smith 
‘Company now has a record of 


‘No Loss to Any Investor 
in 54 Years 


cr anniversary booklet, “Fifty-four Years 
cf Proven Safety,” shows you how this 
‘record has been Diaintnined, and how ie 
hasercated worl-wslecontulence in Smith 
nds. Teexpiaie how every Smith Bond 
‘secured by a frst mortgage on modern, 
income-prstocing city property. Te 


For1927~adoptthis | 
plan to invest your! Wy) 
monthly savings at 0 


The 1587 etion of car booklet “How to 
Build an dependent income?! tls how 
wg ye mre Fn 69 oF 
$riaco Smith Bonds by ten equal monty 
Payments and how your repslar snovthly 
Fatmente ean sh fll rate of bond intere 
Sen8seFf Te ahows the rea you ean 
complch by investing 
$42, #200 were a month 


For xample, the booklet shows how as ine 
vestmene of $20 a enonthy at 646%, with 
the invest reinvested at the same ratey 
roms in 1 years to $3,375.433 939 years 
fo ycto.aoy im 93 year to 3319.46 in 
49 sears 10 $44,396.90. Teabows how your 
money is multiplied ever and over again 
by systematic tnvestment and reinvest 


For copies of our two booklets, send your 
tine thd addres on the form below 


he FE. H. SMITH Co. 


Founded 1873 
SMITH MULLDING - WASHINGTON, 
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WHAT RADIO TO BUY? 


T THIS season of long winter 
Agesive: and Christmas. present 
buying, radiofigures prominently 
inthe minds of a lot of people. But, 
in solving these three problems, it 
offers a knotty problem all of ics 
own—that is, what radio apparatus t0 
buy? 

The man who is buying radio equip- 
ment these days is exercising a great 
deal more care than was customary in 
the first years of radio. There are 
three perfectly sound reasons for this. 

In the first place, he has learned the 
importance of keeping away from the 
inferior equipment on the market. 
Second, he is much more exacting than 
he was in those early days of radio. 
‘And, in the third place, whether he is 
buying his first see or replacing it, he is 
usually investing considerably more 
in a radio receiving outfit than seemed 
advisable when radio had nor become 
the stable industry it is today. 

Buying a $30 oF a $500 radio outlic 
becomes an all-serious problem to such 
aman, Bue what would he do if 
confronted with the problem of buy 
ing $50,000 worth of radio equipment 
amonth? He might do the same thing 
a_ million-dollar exporting concern 
did—secure a list of the equipment 
approved by the Popular Science In- 

itute of Standards and make selec- 
tions from ic 

“We have found it to be good 
business to buy only radio appa- 
ratus that has passed the official 
tests of the Popular Science In- 
stitute. In July, this year, we 
bought $50,000 worth of radio 


merchandise from your list of 

approved radio products. Since 

adopting this policy, we have 
never had a single complaint from 

a customer.”* 

This is the statement of Mr. Arthur 
F, Street, President of R. W. Cameron 
& Co., Inc., of New York and Aus- 
talasia. This big exporting firm, 
rated by Bradstreet's at “a million 
dollars high,” is the American repre- 
seatative of leading radio retailers in 
all parts of Australasia. It sells Amer- 
ican merchandise through branches in 
Sydney, Melbourne, Brishane, and 
Wellington, New Zealand. Behind 
the firm stands a seventy-four-year 
record of success. 

Not many readers of PorutanSciunce 
Monti face the buying problem of 
R. W. Cameron & Co., Inc. Few have 


° 
Popular Science Monthly 
GUARANTEE 


‘The above seal on an advertisement 
indicates that the products referred to 
Ihave bea approved after test by the 
lar Science Institute of Standards 
sean Senet 
verted in its columns. Readers who 
bay produces advertised in Porotan 
‘Scunce Mowry may expect them 
to give absolute sathfaction wader 
portal and proper wie. Our readers 
in buying thoe products are guaran- 
teed) this satisfaction by Porvtas 
‘Sexce Mowrnty. Tax Poste 


to figure on a 12,000-mile separation 
from the manufacturer—an important 
consideration should any equipment 
prove defective, But the care which 
this great exporting concern exercises 
in selecting its radio equipment can 
well be followed by every radio pur- 
chaser. Purchasing 100 percent ap- 
proved equipment leads to 100 percent 
satisfaction has been the experience of 
the thousands who have been guided 
hy the test findings of the Popular 
Science Institute of Standards, 


More and more people are takin) 
advantage of the Institute's guid 
ance and help in solving radio buying 
problems. They hesitate to accept the 
‘often biased opinion of a radio dealer, 
for base their purchases on the some- 
what limited experience of friends. 
They feel that, in coming to the 
Popular Science Institute for advice, 
they are getting the benefic of an 
extensive and impartial knowledge of 
radio equipment as a result of labora- 
tory tests made on such products, This 
is well expressed by a New Jersey 
reader in a letter received today— 
“Lam a firm believer in your 
Institute and feel safe in purchas- 
ing approved merchandise; while 
on the other hand, I would not 
even consider a set if approval had 
been withheld or withdrawn.” 
Readers who are interested in learn- 
ing what radio equipment (also tools) 
have the approval of the Institute can 
secure a list of approved products 
‘Address Popular Science Institute, 250 
Fourth Avenue, New York, N. Y. 
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Sounds Right! 


At the tones perfectly —that is the result 
you want for complete enjoyment of 
your radio. You secure that result with the 
All-American Reproducer—pure, natural 
tone of voice or instrument; with clearness 
of highest treble and mellow richness of 
lowest bass; in perfect uniformity, at full 
volume or at a whisper. 


You get “the best” out of your receiver with 
this fine instrument. It combines the best 
features of the two leading principles of 
reproduction—cone-type and sounding 
chamber; which explains its accuracy in 
preserving the naturalness of all tones at 
any volume. 


Reprodu cer Price $25.00 “sit 


+ 


Socket Power you can depend on 


Operate your set from the handiest light socket with All-American 
nstant-B"* Battery Eliminator. 

With the All-American “B" Eliminator you get socket power from 

a unit that is tested and proved; recognized as a dependable instru- 

ment that can't go wrong. 


Ic is made to meet any voltage requirements; five output taps provide 
steady uniform plate current; two variable controls permit exact 
regulation of eolceaes for R. F. and detector stages. A‘‘ High-Low” 
switch assures proper output for all receivers up to ten tubes. 


“Constant-B” is compact, attractive; no acid, no hum. Buile com- 


plete with Raytheon Tube. 
Price $37.50 “ 


Battery Eliminator 


Er, 
erooe) 


KY, 


ALL-AMERICAN RADIO CORPORATION 
4205 Belmont Avenue, Chicago, Illinois 


New 1927 Radio Key Book 
You'll enjoy reading it—48 pages of interesting, up-to-the-minute facts about 


radio, simply told. Also fall construction details of ail leading types of circuits. 
Send io cents (coin or stamps) to cover postage and mailing cost 


OWNING AND OPERATING STATION WENR + 266 METERS 


© This seal on a radio, toot or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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BeEiNs «radio receiver is investing in 
pleasure, entertainment, information. 
You get what you pay for. If you want 
true radio happiness that will endure, then 
you'll choose a Synchrophase. 


For Synchrophase reception is unusually 
superior because of several Grebe develop- 
ments: Colortone, Binocular Coils, S-L-F 
Condensers, Low-Wave Extension Cir- 
cuits, etc, 


If you want to know why they combine 


to produce such reception as, perhaps, 
you've never realized was possible, 


Write for Booklet P 


A. H. Grebe & Co. Inc., 109 West 57th St., New York 
Factory: Richmond Mit, N.Y. 
‘Wentern Branch: 443 80. San Pedro St, Lor Angeles, Cal 


Te Grebe Synchrophase 
ied in the 


ai 
Nidtine WEMO- 
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is written there comes to 
a knight who, in fear. 
west_and romantic ad- 


King Acthur of old. 
hie has sheathed hs 
foales of 


Mt 
rides a roaring winged steed 
jel hitn to the ends of the 
‘quest, he seeks not to ree 
m enchanted castle 

but to bridge the skies above the world, 
tochart new paths in the air. For enemies 
he has braved the bullets of savage tribes, 
the the desert. the 
roc! peaks, and the 
tempests of the xe nmet with 
gigantic dragons! For pure advent 


recently 
corge of England for 
exploit a 28,000. 
Tad to Avstralia 
his and two previots 
rey, ene to India and back, another 
‘Arica are beck, be traveled 

ites “enongh to cine the 


earth twice. 


Alan was an 


SKY 


© Jaximan 


A Story of Sir Alan Cobham, 
Who Rides Roaring Winged 
Steeds to Glorious Adventure 


By Rose 


British Empire, hailed as one of the great- 
est commercial aviators the world has 
yet seen: honored hy kings, dictat 
p ul presides 

Back in 1919, when Great Brita 
ime air forces were demobilized, 
ung Cobham found himself, with 20.- 
dood other pilots. walking the streets 
for a job. A handi 


‘of Melbourne 
He was not 


E BECAME a chauffeur of the air, a 
sky taxi driver. 
With such small f 
audded to what he 
bought a secondhand government ma- 
chine, patched it up. and went to work. 
‘Among his first. fares were American 
tourists. He taxied them to Paris, Ber- 
lin, Venice and Constantinople: or drove 
sem on short hops to Wales and Scotland. 
‘Two years passed. during which Col 
ham became known as England's “ 


E. Marr 


taximan.” ‘Then followed the first of a 
series of romantic exploits, “A wealthy 
American engaged hi sur for 
@ ten-thousand-mile aeri cr 
the countries of Europ 
was Lucian Sharpe 
{ool manufacturer of 
‘On a flying ficld at Naples some weeks 
later, the two men were standing beside 
Cobham’s plane wl 
toward grim Vesu 
lyin thedistance. exclaimed: 
let's fly over the crater!” 


THE pilot glance sharply at his em 


‘Cobham, 


let's go! 

He climbed 
serambled in 
Were soaring over the city t 
giant smokestack. ‘The American could 
not have guessed that in the heart of the 


ato 


have been prepared for the til 
lowed. 

No sooner had the plane 
rim of the erater t 
of poisonous gas € 
rile force shot it 


xy from the fumes, 
helpless to control 


10 


‘Thrills That Come to Few 


‘Triumphs reserved for the world’s greatest 
foros hate como the exgipsy er 


Mahe 
Ing'n new ale tril to Cape Town, Ale 


the managed to bring the ship to an even 
Ee joss tie totove Manos ns he 
passenger from frightful death, 


(CE, while carrying a British general 
‘on 1600-mile flight across Europe 
to. Constantinople, Cobham was en- 
veloped in a blanket of low-hanging clouds 
in the Alps. Forced down to a height of 
fifty feet above the Danube river, 

rod his way, for a hundred mil 
through ow passage between the 
sheer, jagged eliffs of the famous Tron 
Gate: which Lowered thousand fect on 
‘ther side. ‘Below them boiles! rapids: 
aracts. One false single 
‘of indecision or m 
have crushed them against the’ rocky 


ls 
“We didn't have room to turn 
hie sud later of this elose shave. 
‘8 bit uncomfortable for a time, 
‘carried on and finally got out. 
Th these and many other exploits, the 
‘oung pilot was inspired not so much 
Iyrlove of adventure and personal gain — 
although flying for hire was his daily 
|—as hy the hope of achieving a 
. ‘That goal was to pro 
that the airplane could be 
‘employed as safely and economically as a 
railway train of motor ear for travel. His 
fumbition was partly realised in. the Con- 
Stantinople inp mentioned above; for 
‘when he and his passenger reached Con- 
stantinople (in October, 1922) they had 
covered 1600 miles over some of the most 
treacherous country in Europe at an 
average height of less than 100 feet, and 
without a serious mishap, In shorter 
flights, likewise, he was able to demon- 
strate that an airplane could be relied 
upon to meet emergencies and every de- 
mand for speed. 
‘Whenever news photographs needed to 
he rushed from European cities and from 
‘points in the British Isles to meet 
‘ditions of London newspapers, Cobham 
was the man who did it. When an 
American missed his New York steamer 
fat Southampton, Cobham flew him to 
Cherbourg to catch it. When Steve 


(pestest Aight, trom 
Eglnd ty Assraion 


Donoghue, the famous English jockey, 


‘was in a hurry to get to France to ride in 
the Deauville races, it was Cobham who 


minor achievements. ‘The big opportuni- 
ties to prove the worth of commercial 
flying were still to come. Tn 
‘of 1924, Cobham won the King’s Cup 
race over the 950-mile course around 
feat Hritain, defeating nine other planes 
ind completing the course in a Tittle more 
ne hours. ‘That same year he was 
awanled the Britannis 


during the 
the Near E 


ete 


northern Ei 
to Bagdad, 
across India. 

Tt was in India, during this tour, that 
Cobham set out on a spectacular attempt 
to achieve what no man on earth has ever 
done—reach the top of Mount Everest, 
the world’s highest peak. He had arrived 
‘at Caleutta with his passenger when the 
idea occurred to him. 

“General,” said Cobham to his com 
panion, “I'd like to have a good look at 
the Himalayas from the air. Perhaps I 
can't get over the top of the big one, but 
T'm going to t 

‘So, leaving Sir Sefton in Caleutta, he 
and his mechanic ventured forth. While 
the attempt failed, the flight had one 
worth while result, What happened is 
best deseribed in Cobham's oven wo 

“T reached an altitude of 17,000 feet 
he said, “and was prevented by clouds 
from rising any farther, But our attempt 


wie ND 
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ati. the clouds started 
he lovelent view ane eu ie 
fagine, We could see clearly for two hun- 
read miles, ‘The flight proved the feusi 
ity of making a complete aerial photo- 
phic survey” of the yas, 
five auecess ofthe India trip, for which 
he was again awarded the Britannia 
trophy. led Cobham, 
vear (1923), 


a 
than the previous 
sented far greater perils 

i 


faoel 


‘ti 
o 


fury of tropical 
storms beat against him and drove hi 
from his course. For 2,000 miles steai 


hearable. Once he I 
feet to find a temperatuy 
degrees in the shack 
drove him to a height of 15.000 feet. 
But, in the end, a sky trail to South 
Africa was marked on the map. 


‘as low as ninety 
Once, sandstorms 


March of 


ETURNING to England 
inst year, Cobh 


Eliott, on the latest and sreatest of all 
adventures—the 28.000-mile journey to 
‘Australia and hack, gindling the Eastern 
Hemisphere. 

‘All Enigland—in fact, most of the world 
—watched the progress of that amazing 
fight with tense interest. First Paris was 
passed, then Naplesand Athens. Now the 
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fliers, bridging the Mediterranean, headed 
across the Arabian desert on the road to 
Basra, at the head of the Persian Gulf. 
‘Then came the shock of tragedy. Eliot. 

the victim of 


wandering Arab 

1 was rage so amazing a un- 
expected that at first the English, bac 
home, could hardly believe the news when 
they read it. 


BEANE and Eliott were flying low 
‘over the desert, a 


flung up clouds of blinding sand, 
Buddy, Cobbs wae siarled y & 
sha ort. He glanced quickly at 
Eliott. “the face of is ome wes 
deathly white and distorted 
ihe pressed a hand nguinst hs east. What 
could have happened? Had a bursting 

2? Whatever 
‘was no time 
to lose. He opened wide the throttle of 
his powerful motor and sped. toward 
Basra. ‘There he glided down to the river 
Shateel-Arab, Swiltly lifting the mor- 
tally wounded maa inv his he waded 
to shore, and from there rushed him to a 
hospital, 

A bullet in Elliott's chest and a 
bullet hole through the fuselage of the 
plane told what had happened. Some 
wanclering Arab, either thro 
or as a foolharly prank, had fired 
ingle shot at the plane from below, and 
by one chance in a thousand the bullet 
had struck home! 

His eves wet with tears, Cob 


‘some irresponsible 
I who could not do it again if he 
tried a thousand times.” He waited 
for the arrival of another mechanic, 
then took up the trail once more. 
Delhi, Caleutta, Rangoon, Singapore 
all ‘were left “behind, and at 

with pontoons attached to his sl 


“probably done 
f r 


Hew out over the islands of the Dutel 
East In 
Again h to adventure 0 


that it might 
have come straight out of some 
‘ancient legend. 

cent 


NN THE little island of Komodo 


fhe saw three live deagons—gi- 
gantic lizards which, from all appear- 
lants of the 


ony. 
They were ten to twenty feet long, and 
reat claws which enabled 
them to kill and devour animals ax 
large as horses. 
‘They used their powerful tails as 
ashing weapons, one blow from 
i could break a man, In move 


ments they were exevedingly swift. 


learned that the, eeatures had been 


deen seen fighting 
ecm of wl bon 

“Two of the dragons, the only ones in 
captivity, were brought recently to 
“America.” One of them died soon after 
its arrival. Scientists say their dis. 
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covery and capture constitute one of 
the most important additions ever made 
to zoological collections. Rarest of all 
reptiles, their ancestry dates hack 4,000 
years, fo the time of 
Proceedit 

northern coast of Australia, ‘Cobham 
turned his plane southward and flew over- 
land to Melbourne, his destination, where 
‘There he 


ing. 
Penang, off the Malay Peninsula, 
Rangoon, Cobham and his plane mys 

ippeared. For three days 
the world waited anxiously, fearing dis- 
aster, ‘Then, while resewe partics were 
boeing organized, there came a message 
from the pilot that he was safe. He had 
heen trapped, he said, by the most te 
ite he had ever known, 
He desenbel the experience: 


“ON FIIDAY morning we took off at 
lock with a bad 


p beh 
into fine weather be 
reach Rangoon, 600 miles away. 
after going forty miles we ran into the 
Worst rainstorms I had ever experien 

‘They simply blanked out all visibi 


1 


so we turned back, To my disinay, T 
found bad weather had closed in behind 
tus, s0 we had to fight our way through the 
deluge. Often it was impossible to go 
ahead. But at last we reached Victoria 
Point again, where we landed and moored 
up just in time before an even greater 
deluge came down. It almost swamy 

the boat that eame out to assist us, We 


moored up in a waterspout, and’ then 
jumped into a small rowboat and headed 
toward shore, 150 yards off. We had 


pulled only a few yards when 
was obliterated from view hj 
dous downpour.” 


we seaplane 
‘a tremens 


AR TER waiting fora breakin the weathe 
er, Cobham continued the long 
yage homeward. In London on the 
t day of October, just a month from 
the time he left Australia, and three 
months after his departure from England, 
a vast crowd awaited his arrival. As his 
‘appeared over the rooftops, thei 
ddon ‘waters of the Thames, 
ilering roar of wel 
id 


before the King and received the honors 
‘of knighthood, He had completed the 
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Atomic | Bullets Open Magic New 


Mysterious Cathode Rays Make Rocks 
Glow, Turn Gas to Yellow Powder, 
and Kill Germs and Insects 


3 


nee rubs his magie I 
holds the world in wor 
time he is De. William 
ge, already fan 

deen. higl 


face. The crystal ghows with cold 
tient tong afer removal from the path of the 
aye, Genter: The Coolidge cathode ray tube 


What Will Tomorrow 
Show? 


which ordinarily ix white, tured 
purple. A disk of wax, exposed to the 
rays for su inst harged 
with electricity, uitich as a fountain 
pen beconies charged w 

with a cloth, ‘The charge remained 


the discovery of the X-ray in 
nportance to mankind—a new tube 
for the production and use of power~ 
ful cathode rays. 
With the throw of a switeh he 
summons from the invisible world a 


Ithas been the hi 
great development in 


‘appearat 
the ear 
have been a 
rays for 


word a pure exystal 
Tight and flashes sparks: t 
of granite turns brilliant 
yy colors; colorless gas 
low powder: liquids 
ides metal takes on. : al possibilities 
feat Of * pa ‘unseen hands; ly glow the magic was performed. remained, for the most party at a 
insects and germs perish instantly. ‘A clear crystal of calcite, oF feldspar, tauitalizing secret. 
van, sensitivefaced and placed in the path of the rays, shom 
wea ight. with orange ight. Removed, itco 
Fimmed spectacles, Dr. {0 glow for hours, as if red-ho 
tome of these wonders a few weeks ago who touched it found it sto 
uring the first public tube of colorless acet 
his new tabe before a group of scicatists by the rays, instantl 
gathered at the Frankli 
Philadelphia to honor him for his previ 
achievements, In the darkened ro. 
ested the strange apparatus—a_ glass 
he about a yard long, bulgi 
balloon at the enter 
Anelectrie switch 


J weak quan 
ion has heen confined largely 
isnde of w 

the extent of their power 


HE. importance of Dr, Coolidge’s 
those ach the fact that he 
cold! A has succecded, at last, in bringing the 


lerstanding and 
iden power that 


it may give 
to the world. All we can say ie that he 
has brought forth a rich stream of energy, 

I power to perform unheard things: 
Cathode rays are the saine kind of rays 


light, two feet in diameter, hung 
air at one eud of the tube. 
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Worlds to Us 


By Hyarr E. Ginson 


fas the so-called beta rays which con- 
stitute one of the three 
tions from the ele 


‘The X-rays, which 
have proved of such 
tremendous value to 
men, correspond to, 
the ‘gamma rays of 


oduced by nature, th 
rays are produced by man wit 
the aid of high-voltage electric current. 


‘X-rays and 
cathode rays both are 
produced in vacuum 
tubes which are very 


of minute negative charges of elec~ 

ity, or elect with inered- 
il pled ‘The velocity of the beta rays 
is approximately that of light, or about 
hile that of th 
cathode rays produced by Dr. Coolidge 
th an electrical charge of $50,000 volts 
is about. 


ungsten 
much like 
the filaments of your 
radio tubes, whic 


m, you will recall, 
disintegrating; that is, the atoms 
whi 

reaking down. 


Bvery atom of matter 
accepted theory, is a 
iy smal, 


ament serves as one 
of two metal elec 
contal 


The nucleus 
positively charged, while the electrons 
tre negative charges. 
ost elements of matter “these 
posing charges are so arranged and so 
nly halanced ato peserve 


rake called the anosle. 
ray tube the 


‘peer the atom —sten plate or sich Whe 

nd keep it from flying are hurled against’ this shield they are 

charset of ratte teecied Unvegh the glan wall of the 
that this balance is tube in the form of the extremely short 


utside influences, 
Its electrons are 
constantly being driven out of their 
Tofular coure, and they fy off into 


turbance tl 
second fo 
gamma ray 
waves of extremely short length an 
tremendous penetrating power. 
‘These gamma rays, because of their 
tration, are the ones 
its ‘value for the 
ineaserl tissues. 


‘The X-Ray and the Cathode Ray 

In the Xexy tube (upper diagram), electrons 
from s hested cathode Blament are hatied sgsinat 
ft tungsten plate ae the center of the tube.” The 
Combsrdment is reected thrigh the glam tube 
{the form of extremely abort igh waves, Enowe 
tt Xcraya. I the cathode ray tube. the stream 
Sf chctron panes, unobtrscted, through «Pp 
ke and wut into ube air though a nickel window 


and penetrating light waves. In the new 
eathode ray tube, on the otter hand, the 
anode isin the, form of a “window” at 
the opposite end of the tube, and throu 
this window the stream of electrons is 
allowed to pass out into the air at terrific 
speed. 

“The cathode rays derive their name 
from the fact that they are discharged 
from the cathode. or negative electrode. 
In the earliest. experiments they were 
produced only in the walls of the tube. 
About thirty years ago, however, 


The Cathode Ray Apparatus 


‘An eecric current of 350,000 volts sent through the gloss tube at the 
{Sp shots electrons into the aie at speed of 180,000 mien second 


iat PBs A. Lean sce 
‘snail quantities of ‘cathosle 
Tape outa tha Eine. tineiyt a 
m window." What the Coolidge 
tube now achieves is to. shoot terre 
tombardments of electrons out of U 
tube, like bullets out of « machine gi 
ad 'to toes them into space in gre 
quantities and at" (remendous.¥ 


t, Dr. Coolidge estimates 
that his tube throws off ay many 
electrons each il 


p 

weans that the tube 
two thousand times as 
trons as all the ay 


the world! 
10 PROVIDE an exit for the 
electron bullets, the Coolidge 
the employs a + consisting of 


circular film of 


“The manner in which the electron bul- 
lets travel through the tube is in itself 
amazing. From the heated filament the 
electrons are released at comparatively 
|—about a mile or two a second. 
h-voltage 
current—830.000 volts—is applied, they. 
are literally electrified into action. ‘V 
the space of an inch, they increase their 
speed to 150,000 miles a second or more. 
Maintaining this speed, they shoot across 
the tube. guided by a copper shield that. 
keeps them from plunging through the 
lass bulb and leap through the nickel 


Buthow, youmay (Continued on page 128) 


POPULAR SCIENCE MONTHLY January, 1927 


Water or Dust May Run Our Cars 


Wood, Coal, and Corn Are Other New 
and Strange Gasoline Substitutes 


Rights The Bits track tha 


on cat 


sible that this process will make it prie- 
ticable for you to stop your car at the 
ing station of the future and. call for 
of water” instead of gas. 
if all these discoveries # 
come to naught, scientists have 
fuels Jo fall back on, Alcohol-burning 
ves haye been made. While alcohol 
His a preset expensive 
isprice. Methanol, 
veloped German fuel substi 
‘produced from 
gas ethyl alcoh 
and the — the potable variety, has been synthesized 
aarbon for fuel, Molasses is an 
source, A Russian, M. Mako 


of 
against 


i its pamengers for 0, 9200 
By Joun E. Lover France at a fuel cont of 81 


AUTOMOBILE that burns Blue water gas, a. fo 


the strange type recently designed — inca b 


French inventor Imbert, hus just heen tried. 
purchased by the U.S. Bureai of 
Standards in Washington, D.C. ‘This re- 
markablecar, which runs-on the coal-gas in fact, 
produced in iis own worl or coal-burning Ch 
furnace, represents ono of many att 

wre making 

to provide new motor fuels against a pre= 
dicted future it ase 

‘Already’ French scientists have pro 
diced an elect sis more that 
00" 
leetrie and sti 
fall hack om in ease « 
tists declare this will not be . 
fund that natural or synthetic fuels will 

1 idee 

Woo, coal, vegetable 
‘corn, water, molasses 
ist are possible sources fo 
‘automobile fuels, 


advocated. 
of w sceret catalyst—one of Vantage of n 
those strange chemicals Uat make 

reaction take place without it 
ecessary, part in it or bing used 
perature he uses is that of 
‘or coal 


products are gases, 
‘exhaust 


the Department 
tal cornstarch 


wy 


Franz Fischer, 
stitute of Coal Researc 
combined the hydro 
coal-derived water gas 
heat and pressure. Ni 


val 
is 
i 


fine, inflammable, sol 
aie to form an explosive 


i: 


iF 


for 


t feasible 


‘compressed hydrogen dircetly with 
(Hoded in the liadenof themorr paste to make gasulin 


ying fourteen persous, not long ago took Sin 
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What the Cameramin Sees 


parr 


State sene show below won prepared (orthe camera 


How the Movie Camera L/JES 


Why You Can't Trust Your Eyes While You 
Watch Spectacular Effects on the Screen 


By Suwwer Swrru 


wee Ties, thy were just clev 


8.0m glass. 
ietures the 
ig clever iusto 
photography. li 
may be loosely called scene painting — 
¢ the action of photoplays more eo HE. process is described 
No in if you pre A on these pages. Ae 
fer—probably has made widet use of the the lower part of the 
Bifts of science oF of the inventive powers constructed in the studi 
of ngenious minds. ing. from photograph 
wealculate quickly. ‘Take the glass backgrounds, for ex- copies the upper part of the bu 
What's marvelous animal! What courage ample. Not’ so many” years ago, 0 glass. The glass painting of the upper 
that actor has! director of continuity writer in an Amer- stories being at the place where the con 
‘Or, in a drama, you see the net ican structed first story stops, so that, wh 
in New, York, then move to La arrives to “shoot” the’ scene, 
Paris, Cairo perhaps and back aja Ihe matched together with: 
w York. ‘Twenty. pla way to get such a Josing the Tine of junetion in the 
halfeay hy the expe 
summing expedient of sen 
ng company to London. 


scnpt may apecify a keene 
nin the world at 


say. 


avhay hero of a 


round the world to suppl 
‘Transportation 
bret wwe cost in the thousands! 


e glass part of this composite scene 
is smaller than the portion that has been 

t, but it is smaller in a cer 
‘definite, proporto 
‘cordance with careful ealeul 


in the period when ki 

bold, that you are. w 

Brave men and fai 

shout ina medieval atmospy 
we castles and palaces le 

realm to the. ste 

‘again you are awed by 1 


‘When the 
cs pstocectoe x loot 
part is hung ina frame close to 
the camera.” ‘Then, if the eale 


iwever, in the movies, 


vincingly toward the sky. 

‘The huge cathedral shown 
the production of "The Hune 
back of Notre Dame” was 


method of working wi 
ttre glass backgrounds. Tn fae 
so realistic was this se 


‘Those castles whose si 
magnificence gave you 
probably could becarried around 
fon the running board of 


Ss 
eal 


Poke 
oT 


article telling of the tremendous expense 
involved in duplicating. the cathedral 
after he saw the first print of the picture. 

But why go to the trouble of building 
fa two-section set of the House of Come 


Can't an ‘et 


the studio action placed on that picture 
hy double exposure? Yes, that ean be 
done, but it's no such simple process as 
double exposure. In fact, the method by 
Which a scene taken in a studio in Holly- 
wood, for example, can be transferred to 
an actual motion si 
Mark's Square 
moat ingenious proceses over developed 
for the sereen. Frank Williams is respon- 
sible for this amazing trick of photog- 
raphy, and he workes! on his i 

teen years before he used it success 
A pictorial outline of this method illus 
trates this article, 


SSUME that a picture story requires 
the hero fight a duel in the shadows 

of the pyramids of Exypt. ‘The duel ix 

fought in. the studio and photographe 

against a black velvet background. 

‘4 motion picture of the pyramids is 

ined, eit 


fare shown as black silhow 
‘wise transparent film, This film is super. 
imposed on the negatice of the actual 
scene of the pyramids and both are run 
concurrently through a printing machine. 
‘Phe resultant print is a positice of the 
pyramids containing transparent figures 
Corresponding to the silhouettes of the 
Auelists which locked of the light in the 
process of printing. ‘This positive and an 
‘unintensified positive of the original duel 
scene are then superimposed and run 
through the printer. 

‘The movements of the actors in the 
duel scene coincide exactly, of course, 
with the transparent figures in the pyra- 
mids scene and the result is a negative, 


pyramids in the backgrov 
and a duel in the foreground. ‘From this 
negative the duel scene that is used in the 
photoplay is printed. By this method the 
comboy hero ean leap a fifty-foot chasm 
‘on his horse without ever leaving the 


Cilge of a lif without ever going near the 
Few, probably, among the millions who 
attend the 20,283 American moving pie- 
ture theatres every week are aware of the 
extent to which, this legitimate and in- 
enous trickery is practiced. ‘The secrets 
Of their tricks are jealously. guarded by 
film companies. Will Hays, “movie czar, 
has told producers that widespread under- 
standing of film artifices would cause the 
pictures to lose in realism, ‘The principal 
fear of course, is that daring heroes may 
lose prestige. Once let it be known that 


a “stunt” had heen 
particular actor, and movie a 
thereafter would Took with suspicion even 
‘upon his most courageous ¢ 

One of the al 


projector normally, 
pictured is reversed on the screen. 
ia man walking is photographed 
verse camera motion, when the picture is 
shown on the screen the man is sen 
walking backward, 


‘OU'VE seen a film hero rush to 

ward a high wall, leap upward, 
catch the toprand thea draw himself up 
and over the wall? Reverse motion— 


nine times out of ten! What the actor 
really did was crawl over the top of the 
wall from the opposite side, drop to the 
Agound and! then run, away—backvards 
You've seen—especially in comedies—an 
actor run into the path of a rapidly mov 


How a comedian can be apparently fatened 
byastean roller. The action nmade i everse, 
isco and roller backing while the fen ism 
‘Steward, an shown inthe pictures above, 
from top to bottom. Then, on theserecn, the 
SSsa tshown on indicated by the mummers 
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ig automobile, get knocked down 
ul run over, and immediately arise 
fand walk away unhurt? Reverse mo 


and the actor started walking 
backward toward the 
walk, Wh 


quence, the automobile was 
shown dashing down upon and 
running into’ the man. who 
seemed to stroll nonchalantly 
into its path, In this ease, an- 
other ingenious but simple 
camera trick doubllesaly also 
was employed—slow crank 
ing. To reproduce the effect 
ato, the 
cameraman turned. his crank 
with leisurely deliberation, 
When this ‘slowly taken film 
was later projected at normal 
speed, the thrilled audience 
saw action of some duration 
compressed into a few  mo- 
ents with the resulting illu 

mn that. the on 
was traveling at 


HEN a steam roller 

passes over the body of an uni 
tunate comedian, no one believes Lut 
the flattened strip left on the road 
the actor. Yet it may be puzaling to 
see the body rise, assume the normal 
shape of the comedy hero, and wall 
away. Here again reverse cranking 
vas mployed “At the proper tine, the 
camera was stopped, and machine 
‘was about to run over the luckless 
dian, a cloth strip was substituted. ‘Then 
the same process was reversed. S 
cranking helped speed up the action 
conceal the substitution, passing over the 
trickery too rapidly to disclose it, 

Once, when photographic trickery wae 
Ww, a tragedy of the films oceurred in 
reat Britain, An English producer save 
an American’ film in which the: hero, 
it from the coweatcher of a speed- 

pulled from the tracks 


away after the hero had dropped the lady 
on the ties while the camera ground back- spectacular 
wri. And when his east attempted to blown across 
plicate the feat, from a real express 

train, the actress was killed. 


Albert B 
Ys 


Smith of the old Vitagre 
panish-Ameri 
ix stunt to put over 
ly the first hit of 
battleship Maine 
id vivid headlines 
newspaper carried frosh mes 
sages of conflict and turmoil, People de- 
manded pictures of the hattle se 


Wy DMBINING THE WO IMAGES TE Untee Oves rious = 


if 
yard Sinith set up a 
with water. His men 


All Done on Dry Land 


15 "The Ten Commandments the Red Sen part to permit the pamage of the Clive of Tore 
land then cowed upon the pursuing army of Pharaoh. This amazing effect was produced by double att leships. 
‘Apowure and reverse motion te thown above, the waters bang photogiaphe! ms smailtouck ly grinding afew (Continued on page 125) 


What the camera, stead 


a ALY, when f was in college 
Noted togofurther, You know 
the words and musie of the song 

Tsburien 

¢ soft and 


that the old grad loves to 
isever the same—tlat 

édeminate day's we don’t grow the sort of 
men who used to wear the dear old Black 


th 


and Blu to yous his 
‘you'll sing it to, 
your son when he has the impadence to 
tey to tell yo Biff Brown, 1942, 
the niftiest est hack who ever 
twine a pat of snaky hips out of reach 
of the of a would-be 
tackle I say scornfully, 


Age in 28 we hal ello mame 


ty to get the 
facts in this case; that T would try to 


thevatetes of Wala 


§ QUEST of th 
on Dr, Wil 


He has traveled, 
od ata in many parts of 
the world, an hols degrees from several 
ea. For more than thirty years 
Ihehas been a member of the Yale faculty, 
and for most of that time has been 
direetor of the gvmnasinm. | During his 
career he has seen many college ge 

tions come and go, Rew men have had 
ial professional training, 

have had equal opportunity for stu 
the college student, both the athlete a 
the nonathlete, at close: 

T found Dr. Anderson i 
office in the gymnasium by 
‘man who has pract 
preached and still preaches—sensible 
living: a tall, erect, white-aired, dignified 
gentleman who isn’t afraid to smile. He 
smiled when I asked him my question 
about athletes. 

“A really great athlete,” he said 
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exceptional man. ‘There were great 
athletes at Yale twenty-five years ago, 
there are great athletes at Yale today, 
and there is no reason for thinking that 
there will not be great athletes at Yale 
twenty-five years from now. 


ago—that 
‘wo of the great 


would be 1902. 
est football players who ever lived pl 


ed 
vlin and Jim 
a wreat Yale 


for Yale in 1902—Tom 
Hoar, But thre have b 
football ie the 
Homer? Kifpatrek and ‘Ted Cos, 
among others. And. there have been 
ce fine Yale athletes. ‘There was Al 
harpe, who won his letter ia football, 
ball, track and basketball. ‘There 
A. C. Gilbert, who held the pole 
It recon, was the champion gymnast 
of the university, an expert boxer and 
wrestler, and the most skilled sleight-of 
hand man that I've ever watched. And 
there have heen many others. The only 
difference that I've noticed between the 
athletic star of twenty-five years ago and 
the athletic star of more recent vears 
thatthe outstanding’ athlete of today 
But 


that probably is 
ie by 


accounted 
the fact that 
there are more 
sports. in which 
an athlete may 


selves The 
great athlete of 
today has ex- 
actly the same 
ua ities as had 
great athlete 


Saceprional 
man, you 


can't draw any 
very illuminat- 
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Do Our Athletes 


It’s a Toss-Up Between the 


Better--How Do You 


By Arie 
Graname 


ut it is possible to draw valu 
‘conclusions from the careful observation 
‘of large numbers of men. A careful study 
‘of the college freshman of today shows 
that he is a better man physically than 
Nas his father when he entered college. 
The change, of course, has been sal 
has he right direet 
uc: that the tapevterat het been 
brought about by supervised athlet 
snd physical training in the preparatory 


‘ACH Yale freshman, shortly after 
ough physical examination, ‘The data 
obtained from these examinations has 
been tabulated and  studie 
Proves there things about the 
freshman of today, as cor 


present is taller. 
to the fig 


He has gained, accordi 
fullinch in height. 'Th 
pethaps is more apparent than real, for 
very possibly it is a result of better 
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Equal Stars of Old? 


Great Ones, But the Average Today Is 
Compare with Modern College Men? 


posture, ‘The average young man of 
today stands up straighter than did the 


average young man of twenty-five years 
ment much 


ago, ‘That isan improy 
‘more important than an actual increase 
in height. 


“The freshman of the present has 
otter chest. He has gained an 
chest measurement, ‘This also, 1 think, is 
partly the result of better posture. The 
man who stands straight breathes deeper 


months younger, and about a pound 
lighter. 


“TN EASSING, T might say hat the 
average young man who enters Yale 


according to the latest available 


figures, a 
rears old, 

host measures 30.7 inches; and he 
Weighs 144.2 pounds, 

“While this improvement 


‘continued Dr, Anderson, 
ost of the young 
men who come to Yale are free from 
physical defects. In a recent freshman 
class 330 men were round-shouldered, 
162 were flat-chested, 285 had kyphosis, 
or stooped shoulders, and most Of them 
had lateral curvature of the spine. Nearly 
fa hundred of them 
had flat fect, oF 
were threatened 
with fallen arches. 
In many eases these 
conutions ean be 
remedied. by proper 
exercise. This body. 
building work is 
carried on under 
the direction of my 
brother, HE. 8. Anderson, 
and Robert Kiphuth. 
‘Gymnasium work is com- 
pulsory for the freshm 
unless he shows spec 
nterest_in and aptitude 
for some sport and has no 
serious defects to be 
rected by special exercise. 
To. be graduated. from 
Yale, a man must be able 
to swim, and swimming is 
ne of the most popula of 
the indoor sports. Boxing, 
basketball, eres lings 
squash and’ fencing also 
are popular. If you will 
come with me, will show 
you, something interest~ 
ing. 


LIEEED the way down 
a corridor to an 
‘open door. In a large, 
well-ventilated room 
forty or fifty young men, 
stripped to “the "waist 


and sweating freely, were cheerfully going 
through a series of calisthenics whose 
severity. would hay f 


Anderson, “is Bob 
quad going through 
prcliminary training. Ax you 
Know, he is one of the most successful of 
the college swimming coaches. Almost 
every young man who comes to college 
wants to “make a team.” We use that 
perfectly natural desire to elp make our 
hodly-building work interesting. If those 
same boys had been ordered to go through 
that same work just because they needed 

» they would have done a lot of discuss- 
ing and not a little ew 


takes up, 
body-building work that he needs. 


ERHAPS you notice 
when we were back i 
“that although those young men were 
going through the same exercise, they 
were not working in unison. We have 
found by experience that allowing each 
man to use his own sense of timing gives 
‘more satisfactory results than asking for 
the sort of precision that is demanded of 
‘woldiers at drill. In the 

last twenty years gym 

nasiums have changed 

more than have the 
men who use them, 
Dumb-bells and Indian 
clubs have become relics 
of the past. You 
will find but little 


Ictter developers 
tha’ work othe 
horses and the par- 
aikibers 
Perwnally, 1 
could be well con 


tent if wi 
teach everyman 


who comes to the 
‘Yale gymnasium to 


9 


‘Lon Myer, in the "Ne the world's most ver 
stile performer on the track. At one time he 
Sed wort's records for eventy ranging from 
sprints 19 long distances. Since then wll 
Ie recorde have been eclipsed. Would Myers 
have a chance with star Rrack men of today? 


do two things—to keep the back of his 
neck aginst his collar, and to relax now 
then, 
‘orrect posture isa necessity fo 
health. It gives the organs of the b 
chance to do their work properly. 
largely a matter of habit, and it ism 
sted upon as strongly as it should be 
in most of our preparatory schools. Tt 
can be practic! at any time and in’ any 
place—while you are walking on the 
street, while you are sitting at your desk, 
hile "you are dressing, while you axe 
drivi ur wobile. Just lift your 
head, craw in your chin until the back of 
neck presses against your collar, 
your chest to its utmost, and draw 
the abdominal muscles.” Do. that 
ding the: position 


of day to form the, good 
habit, of standing correctly, and it will 
exercise most of the important muscles of 
your body. T give that advice to every 
freshman who needs it, but I'm sorry to 
say that not all of them follow it. 


EACHING college boys to relax 
isan almost hopeless task, Most of 
them aren't organised that way. Yet 
every day T see business and professional 
men ‘tieing up” and in that way squan- 
dering energy that they need. If in their 
college days they had been taught to 
relax for a few minutes every hour or $0 
they would last (Continued on page 111) 
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S We May See in 1927 


Leaders in Many Fields of Science 
Forecast an Amazing Future for Us 


Medicine and Surgery 
Wiuttas J. Mavo, M.D, Se.D., LL.D. 
‘Sarat Mayo Cline, Rochester, fam, 


(of microorganism 
causation of disease. Ax 
fa result, the scourges of 
gious and infections 
yearly 
disappeared in civilized countries. 
"Today. vis being extended into 
ie field which concerns 
‘changes which bring 
cases of middle 
ing proportion 
deaths from cancer and diseases of the 
heart, kidneys, and other vital organs 
affords hope for the future rather than 
disconragement, because these are the 
affections of middle and old age and prove 
‘of the medical frontier. In 


‘As for surgery, rehabilitation by 
physicochemical means, by which the 
putient is restored to as nearly normal 

nidition as possible before surgical 
operation, is enabling sur 
ig results, 


Ocean Transportation 


Ruaw Apsieat, Brancey A. Fiske, U.S.N. 


of the most 


and geared forms 
and also for driving 
small electric gener 
ators that feed motors on the propeller 
shafts, The Diesel engine has come to he 
such a menace to the steam engine that 
boiler and engine makers are prosecuting 
elaborate researches to enable the steam 
tengine to meet the competition; mainly 
Ly. making higher pressures practicable 
and by the use of pulverized coal. At the 
moment, the latter seems to be the more 
promising method of combating the 


competition, at least for the Merchant 
Service. 


“The tse of radio and of scientific appa- 


ratusand methods will increase’ expecially 


“The advance which will be the most 
significant ag to future events wil be the 
increasing importance on the sca of 
Germany, Haly and Spain. The magnifi- 
cent combination of inventiveness, co 
Structiveness, foresight, industry and 
‘courage which the German people possess, 
has already almost put Germany back 
where she was before the war. 

Meanwhile, the United States will 
antinye to “all ehind, with rapidly 
increasing speed. In a few years, she 
cannot fail to be at the rear of the 
maritime nations. ‘Then those nations 
will feel a temptation (perhaps be 
human resistance) to blockade her trade 
routes and seize her wealth, 


Zoology 
W.T, Honsapay, S-D. 
tot; Parmer Die, 8. tcl Park 


4 I" 


igratory game. 

predict that next year a good number 
ures will enact new laves 
surviving remnants of 


in our present fearfully weak, inefficient 

ul deadly system of wild life protection. 
T predict that in the fall of 1927 the 
voters of Cleveland, Ohio, will vote a 
Special tax law, of one tenth of « mill for 
five years, to mcet the cost of important 
new zoological developments in that 
‘This would give Cleveland » thoroughly 


aquarium and a b 
Finally, predict that 
efforts now being made in the 
Zoological Park to breed the vanishing 
wusk-ox of Arctic America in captivity 
the successful; and that the capture 
rmusk-ox calves on the east coast of 
Greenland will be prohibited for five 
years 


Polar Exploration 


‘Vinayatatu SterAxssox 
Ante 
Ty 2XE"Y, met 
but one, the sense 
Vion Arctic fihts of 
WRG merely advertise 
to ths public the. ted 
——_nowledge and accepted 
& deductions of the scien- 
> 
ported the defin 
sence of land in a pre- 
viously unexplored area of ten thousand 
square miles north of Alaska, and when 


Amundsen reported the same thing a few 
weeks later for a prev unknown 
strip also on the Alaska side of the Pole, 


‘These results were expected by about half 
scientists and unexpected by the other 
4 

‘Two things that were much debated, 
d which therefore come near the field 
of actual discovery, were v1 
and Wilkins. These two fl 


“The Argentinians are to 
Antarctic the ‘coming year 
Nobile, and others have a 


fly in. the 
ahr: 


fifty-fifty chance 
discovered in the Ai 


Geology and Mining 
‘Twrxovone J. Hoven 


Pre of nin Siar, Lal Storr 


ECOGNITION 

by the public 

i that we are spend- 
| ing our mineral re- 


« sources “like a 
drunken sailor,” 
and that their ex. 
haustion is within 
measurable dis- 
tance, would be the 
most’ important 

thing that could happen in geology and 

ing in 1927, 


‘Any advance in, this direction, and 
there will besome advance, though small, 
will be the most important advance in 
this field for 1927 or any other year. 


January, 1927 


Bacteriology 

Ewin O. Jorpas, Ph.D., ScD. 
refi of Dacre, Uni of Chicago 

'T SEEMS probable that 

we are on the verge of 
important discoveries in 
the bacteriology of 
measles, and that a specific 
microbe will soon be firmly 
established as the causal 
4 agent of this infection, In 
© tuberculosis, results of the 

vaccination of children 

by Calmette’s method are: 
highly. impressive; every year adds to 
their significance. 

‘Tn 1937 we are likely to learn important. 
facts regarding the nature of virulence 
and its correlated characters, the nature 
of bacterial toxins, the causes and mean- 
ing of bacterial variation, the specifie 

estas a bacteria and the na 
ture of bacteriophage. We may expect 
‘to have light cast on several obscure im- 
munological phenomena, 

‘We shall probably. know something 
more by the end of another year about 
scarlet fever, poliomyelitis (infantile 
paralysis) and possibly epidemic enceph- 
Mlitis. ‘The identity. of the African 
disease resembling yellow fever is likely 
tobe established. -Atany time important 
discoveries may be le in the field of 
filterable viruses, and in such baffling 

fections as chicken: . canine dis- 
temper and the mosaic disease of tobacco, 


Mechanical Engineering 


Dexru S. Kignat, MoE. 
‘eam, Collegeof Encnerine Comet Univesity 
NE of the oute 
standing features 
of moder mechanical 
engineering is the 
growth in sine of 
industrial machinery. 
‘The first locomotive 
weighed about four 
tons, while some 
modem locomotives 
weigh more than 300 
tons. The first electrical generators were 
mere toys; we are now building turbo- 
kenerators that can produce 50,000 kilo- 
watts from a single unit, Tt is not likely 
that we have reached the limits of con- 
struction in any field demanding large 
apparatus, and itis interesting to specu 
Tate what the maximum size of such 
machinery may be. 
‘We shall probably see a considerable 
development in Diesel engines and other 


other liquid fuels. ‘This dev 
Brobably bein the direction of increas 
size of units. Already this form of prime 
mover has made a_place for itself in 
marine work, and efforts to apply 
locomotives, automobiles and even fly- 
ing machines have a fair chance of being 
succesful. 

‘We shail see, also, a continued exten 
sion of the methods of quantity produc- 
tion. Our successes in producing clothes, 
shoes, sewing machines, automobiles and 
many other products at prices unattain- 
able by older methods make it certain 
that we shall extend these methods to 
other lines. 


Radio 


Avexaxpex Sexavxe, M.E, 
atig imginer, Popalr Sciense Insti of Standards 

HE yer. 1087 

will see a great 
awakening on the 
Part of the general 
Public to the value 
of faithful and ac- 
curate tone repro: 
uction in radio re- 
ception. ‘Tremendous 
strides along this line 
have been made by 
the manufacturers of radio receivers and 


he educated 
quality. 

The novelty of receiving distant sta 
tions is wearing away. hut modern re- 

made more and more 
lective so that the vast 
listening public located away from the 
tie cities wil be able to choose exactly 
the program desired. 

‘Anew radio law probably will be en- 
acted that will iron out the difficulties 
With interference now causing trouble in 
some sections, and there ix a strong 
ibility that licenses to broadcast. will 
restricted to stations able to broadeast 


p to a new standard of 


iecent vale : 

ms will continue to show 
steady wement in quality and 
variety system may be worked out 


between stations in the same locality so 
that several stations will not broadcast 


partial to nome 
the ape of bronleastin 
the ty oa it 
ft any’ hour of the 
to miss Ee ‘of two features because both 
areom atthe sa 


Epwrx E. Suossox, Ph.D. 
Chemist, Anthr, Director. of Science Serie 

HE hormones, 
which determine 
| whether we shall be 
tall or short, hand- 
some or homely, brils 
iant or dull, cross or 
congenial, will soon 
bemadein the labora- 


able action of our glands, And 
chemist is never satisied wil 
imitating nature's products, 
to devise something more effective in this 
field, as he has in dyes and drugs. 

In fact, we seem to be entering a new 
epoch of organic synthesis, Artificial 
petroleum is now made from coal and 
can, be converted 
hysiological com 
ing alcohola and fats 
de from water gas. 
man is being freed from his exclusi 
dependence upon plants and animals for 
his food and medicine, and may ultimately 

hie wants from air, 
all cases where the 
pete profitably with 


factory can © 
nature, 


‘We may predict that in'1927 one or 
more of the elusive will be ru 
down and ident synthesize 


It is already known that cholesterol, 
which has been regarded hitherto as 
stuffing up the cell to ne purpose, ean be 
converted into a vitamin by the action 
of ultra-violet rays, anid s0 serve as a eure 
for rickets. In like manner means of 

wert substances may 


activating other 
soon be found. 


country: this 
true not alone 
home and in 

dustrial life, b 


A Year of Thrilling Revelations Ahead of Us! 


F SOMEONE should ask you today what great new 
Ti hd Tike 


reries and inventions you woul 


lat 


that wil 
tosee, 


Recently we put these questions to twenty scien. 


still further change our li 


‘ht be at a loss for an answer. 
‘thin our lifetime new knowledge and new 
ulilites for our comfort, happiness, and well-being 
have come upon us, and it sometimes seems as i 
nothing more remains to he supplied. 

Has science, in its progress, reached the top peak 
of achievement? Or is it progressing toward rev- 


tists, Their answers appear on these pages. They 
eave little doubt that we are merely on the 
threshold in invention, physics, astronomy, biology. 
psychology, and all the rest of the sciences. They 
assure us that the achievements of the past few 
decades, marvelous as they seem to us, are indeed 
small compared with what the future holds. 


————— 


Marvels 


will doubtless be an increasing under- 
standing of the real and 
value in service of the term “super 
power"; a wider realization of the fact 
that superpower doesnot relate to, poli- 
Wes, ‘but to, economics: that it is an 
agency already long in existence, throug] 
which, by means of interconnection, wide- 
ly separated but large and economical 
sources of power generation can be 
united, with as a result more efficient 
utilization of the power source and 
greater security of the service to the 
individual consumer, 


Physics 
ws Mats IRAS, Ph.D 


Romerr Aw 


tht Nobel Prise Head ofthe California 
bi Tesi of echcingy 


WE ARE, clearly 
approaching a re- 


truction of the for- 
ulation of a consider- 
able part of that branch 
+) ofthe new physics which 

is included under. the 


general designation, 
quantum theory. 
‘Thesimplificationsand 


tro 


aeneraliaations, which have been 


seuberg, Born, and Jordan; all are 

icative of the hervie efforts just. now 

being made to eliminate some of the con~ 

tradictions in modern physics, and to 

lace the whole structure upon anew 
is of experimentally observed fact 


Psychology 
Auneur Eowaxo Wicoast 
‘Bitel, Wrler and Letrer 
HE main drive 
of psychological 

in 1987 will 


ing better the nature 
of intellect itself 
Some important researches are under way 
in this latter field. 


the problem of heredity and environment. 
‘New efforts will he made to. measure 


¢ Paychology is rapidly advancing 
in the devising of methods for removing 
ear and relieving the depressed mind. 
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We May See 


Astronomy 


(Cartaix Eowix T. Pottoce, US.N. 


‘Saperiniendent, US. Naval Obserrtory, Waoking- 
‘on, BCs 


WO important 
jects are now 

ler way at the 
Naval." Observ 
Washington, D.C., as 
well as at other ob- 
servatories, and while 

1827 will ot see thee 
Sinish 1 will sce a good 

© beginning. 

‘Ge is the observa 
tion of positions of certain stars to be 
used in the “Eros Campaign” of 1930~ 
31, when the planet Eros will be used in 
‘a newer determination of the solar paral- 
lax, or difference in the apparent pasition 
of thvesun and its true place. Exus, which 
‘at times is nearer to the Barth than any 


will be only 16,000,000 miles away from 
tus in 1990, Mars, at its nearest approach 
in 1926, was 35,000,000 miles avay. 

‘The other project is the “round-the- 
we beginde ceterminsion, or 
which special time si wve been sent 
these last two months by the United 
States naval radio stations and for which 
at the same time astronomical observa- 
tions were made all around the work, 
The ealeulations may be completed dur- 


1927. 
‘These Sndings will be » start toward 
proving oF disproving tl ry that the 
Continents dor move and that our moon 
‘came from the Pacific Ocean. If 
found that the continents move or that 
parts of the earth expand or shrink. it 

lieve, that 


erratic in ite motion. | But the most 
portant advance that could be mad 

in astronomy in 1927 would be to have 
some one donate the millions needed to 
constrict a telescope larger than any 


Automobile Engineering 


Eowako V. RICKENMACKER 
Aslmetie Raver; Arab 

UR ever-increasing 

ighway congestion, 

the veriter’s opinion, 

demands the following 

evelopment in motor 
‘car engineering: 

‘Smaller. higher-speed 
anid lighter engines, 
resulting in greater econ 
‘omy, shorter wheel base 
and lighter complete cars at less cost. 

Laver center of gravity, brought about 
through double drvp frame. worm gear 
drive or a design giving similar results, 

‘Smaller diameter tires with greater 


1e brake drum. permitting brake ap- 
plication on all four wheels directly over 
the center of the tire. 

‘Rubber spring shackles as a substitute 
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in 1927 


for bolts, eliminating squeaks and the 
necessity of lubrication. 

‘Simplification of starting problem in 
cold weather by electrical vaporizers or 
some equally effective substitute. 

Increased compression ratios and the 
limination of earbon through the use of 
‘antiknock fuels, 

helieve motor car engines of the better 
class wil be equipped eventually with 
superchargers for the purpose of reducing 
weight and to increase the ho 
Perec inch of displacement, "Ths wll 
he followed by the supercharged two 
eycle design for the same purpose, 


Anthropology 


Chane Wrst, Ph.D, 


Carsir of Antiropoisey, Ameroan Muteum of 
‘Neinra iors, ee York Cy 


ECAUSE of the large 
number of explorers 
in the field, there isreason 
to new finds of 
fossil man in Europe, 
western Asia,or in Africa, 
the regions so far fur: 


nishing us) with 
tens. Also" in Noth 


mastodon and other extinct animals, 

In Mexico and Central America, 
ruined prehistoric cities may be discov: 
ered and more dated Mayan monuments 
found in them, thus addi 
Knowledge of aboriginal America. 

‘The crossing over of the American 
Tndian from Asia to Alaska is a subject 
now to the fore full halfedonen 


crossing from We may expect, 
therefore, new evidence of Asiatic Vistors 


to Alaska long before the days of Colum- 


bus, 

About the only remaining spot on earth 
where white men have not roamed is the 
interior of New Guinea, where still live 
few tribes of 
paleface. ‘This 
‘explored, and we may look forward to the 
last round-up of primitive man, 


Agriculture 


HE stage is set 
for rather large 
advances in plant 
science in all the 
beanchea mentioned 
We can expect 
improved varieties of 
some of our food 
plants— varieties 
7 which give greater 
yields, greater resistance to disease and 
insects, and higher | quality. | Purther 
vances in hybridization or crossing wil 
teach breeders — (Continued on poge 140) 
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“Now HOW Did You 


Get That Cold P” 


Probably from the Man Who Sneezed in 
the Street Car, Answers the Doctor— 
What to Do for a Speedy Cure 


By Frevertc Damrav, M.D. 


F L were to lst all the times in 

ry life that a stuffy nose ancl 

watering eves have interfered 
with my. business and social af 
Tairs, spoiled my pleasures, ruined 
plana and temporarily blunted my 
Ordinarily good judgment in pro- 
fessional matters—L'd have to 
conclude that the net result would 
place the common cold at the top, 
fhe isto al the serionsilleses 

‘Most men, if they think back a 
moment, will find that this holds 
true in their eases too. 

‘Public and doctors have long re= 
sarded the stuffy nove as a trivial 
Complaint, a necessary but not 
Very important evil. Colds come, 
but they have a wa 


‘An Expensive Ailment 
COEDS cost each of us an average 
loss of ten days’ activity annually, 
so what Doctor Damrau says on these 
pages about their prevention has a 
dollars-and-cents value. 
“The germs that cause colds,” he 
ints out, “ean be projected twenty 
ject in ordinary conversation. These 
jerms can transmit the ailment only 
Tiring the free twenty-four hours of 
the illness. If everybody with a cold, 
therefore, would stay home at least the 
first day, the spread of the, disease 
would be materially reduced.” 


any other illness. Nine out of ten of us 
hhave at least one every six months. ‘The 
average man manages to “eatch” three 
to four of them a year. 

‘The Metropolitan Life Insurance Com- 
pany’ kept statistics over a period of one 
{Year to find out just how many cokls were 
‘caught among 6,770 of its clerical em- 
ployees. ‘There were 2.824 cases so severe 


is one of the stepchildren of mesliine. 
‘a matter of fact, a cold may be far 

ifn inconvenience, even from & 
‘standpoint. Ttamay pave the way 
to some devastating infection, such 
pneumonia. “You may start out with a 
cold but end with an ear abscess or even 


a mastoid infection. It may develop inte as to keep the persons from working, and 
‘an even more serious afflictio ort,a the average number of days lost in each 
‘cold may indirectly cause death. case was 2.2. But these figures do not 

Tt puts more people on the sick list than lake into account the much larger number 


of sufferers with colds who nevertheless 
come to work and strugile through their 
duties as best they ean. 


BECAUSE it keeps so many persons 
out of work a certain number of days 
each year and because hanily anyone 
escapes. it entirel mmon cold 


bly is the frst. y 
when you begin to feel the stutfi- 
ness that you know will be followed by 
several days of nasal misery. ‘Then you 
recall how you sat next to.an open window, 
for went out into the slish without your 
rubbers. “That's where I caught it,” you 


tion yo 


say to yourself. 
abit have you ever stopped to consider 

‘a you are exposed to drafts or get 
‘your feet soaked without the sign of a 


‘cold? Most of us meet with these 


ls very often, yet we su 
from a cold only oceasionally dur 
ing the year. A few weeks ago L 
all game with four 
friends, When the game was half 
‘over we were caught ina cold 
drizzle of rain. Although our 
clothes were drenched and our 
feet somked from standing int 


I hat colds are most common 
uring the winter months. From ob- 
servation of more than 13,000 person 
the United States Public Health Ser 
tells us that colds are most frequent. in 
October. The second, wave strikes, the 
country’ around the Christ 
after which there is a gradual decrease in 
the number of eases until summer, 


PTT would appear to point to cold 
weather as a factor in the onset of 
colds. But bear this important point in 
mind: Colds break out all over the eoun- 
try at the same time, from, ahivering 
Boston to perspiring New Orleans, and 
from the sleety streets of New. York to 
the warm sunlit avenues of Californi 

‘The average fellow naturally blames the 
weather for his cold; but do the facts 
justify him? 


found that students who protected then 
fro drafts eau as any cub 
fs those who slept by’ an open window. 
Thowe who were carctul to wear rubbers 
tr galoshes during wet wintry weather did 
not escape any more than did their more 
stoical fellows. ‘The much vaunted cold 
hath in the morning proved only of slight 
value in preventing colds, Among the 
Mudents who wore woolen underwear, 
colds were nineteen percent more common 
than among those who wore light under- 
elothin! 
‘The truth of the matter is that drafts, 


wet feet, failure to wear woolen under- 
wear, and a host of other superstitions 
taught by our grandmothers have heen 
greatly exaggerated as causes of colds. 
Meanwhile few of us realize, the real 
important eauses, which phy have 
catablished by careful obser 
laboratory experiments, and which must 
he understood if we are to expe future 
colds. 

“The majority of colds are due to infec 
tion, They come to you as a gift from 
your neighbor in the trolley ear, who, 
having a cold himself, generonsly sprays 
it about as he sneezes in order 
that others may partake of the 
benefits of the stuffy nose. 


ILE almost anyone 
nowadays admits that 
cold may be contracted by kiss- 
ing, "seprisingly few realize 


‘out using his handkerchief. 
it has been proved that dro 
containing microbes ma} 
jected across a room tw 
wide during the co 
ordinary conversation 
far, then, ean those same drop- 
lets travel when propelled by the 
high-powered artillery of a lusty 
scene? L recall vividly one sch 
sneeze indulged in by a guest at a social 
kathering attended by about twenty 

cople. Within the next few days at least 

If of those present, ine 

in an adjoining room at the time, 

from colds. 
many colds are of 
microbie origin is undeniable. At_the 
Rockefeller Institute, in New York City, 
Drs, Olitsky and McCartney inoculated 
nineteen healthy volunteers by swab 
the inside of the nose with the secretin 
from a man with cory, the mestical term, 
for the common cold. ‘The great majority 
of these healthy subjects promptly 
developed a cold. 


TT HE erm responsible for corvan are 

ong the tintest known. They are 
ailtramieroscopic; that is, they cannot be 
seen with the strongest lens of the micro- 
scope. Furthermore, they will pass through 
2 filter impermeable to all germs of ordi 
nary size. A drop of water could contain 
millions of them. 

‘An important fact about the trans- 

jon of these germs ix that it is 

uly during the first twenty-four hours of 
the illness that the ailment may be trans 
initial toothers, Tnother words, if ever 
body with a cold could he made to stay 
at home at least the firtt day, the most 
important cause of its spread woul be 
dliminated. 


sat, mained, 
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Your general vitality seems to play very 
little part in determining whether you will 
some dawn with an infections cold or not. 
‘ou may be @ champion athlete or a 
swimmer of the English Channel, but if 
‘some fellow with an early cold sneezes the 
cold germs into your face, the chances are 
ou will be sniffing before long. 
Tf a lowered state of vitality played an 
important part in the development of 
colds, it would be natural to expect cor 
sumptives to be highly susceptible. As a. 


If a Drenching by Rain Gives Us Colds— 


‘Whey doesn’t it alfet all of ws that way? OF a party of ive who recently 
"» football game, only ne cnught cold 


matter of fact, however, patients in sana~ 
toriums for tuberculosis suffer much less 
from colds than healthy persons. ‘The 
probable explanation is that the open air 
life and correct liv the 


‘of spreading the causative microbes from 
‘one person to another. 
‘Argreat deal has been said, written and 


done about preventing colds, but little has 
been accomplished. Woolen underwear, 
galoshes, aad draft-proof bedrooms cer~ 
tainly. will not stave off colds. Cold 
showers have been shown to be without 


|-as typhoid, for example, 


HERE is only one way to prevent 
"T seats, wed tact keto hou ts olor 
fellow from treating the whole crowd to 
jicrobes from his nase and throat. To 
t prevention is to avoid 
overcrowding in street cars, movie houses 
and other public places and edueate the 
indiscriminate cougher and sneczer to the 
proper use of the handkerchief. 

So long as people continue to be gener= 
‘ous with their microbes, colds will be un- 
avoidable, The fear of drafts and wet 

idewalks and the utter contempt, for 
‘germs as catises of disease seem to be fixed 

habits of thought in the average mind. 
T saw a young 


preparing him fora fight with Commander 
Bord over the North Pole. The litle 
fellow apparently felt too warm and 
‘objected stremiousty. 

‘ow don’t take those sweaters off.” 
she ‘admonished. “You have a bad 
enough cold already.” 

‘At this juncture, another child came 
oat on the porch. 
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“Let brother have your whistle,” con- 
tinued the mother to the wearer of the 
bbundle of sweaters; whereupon the latter 
took the whistle out of his mouth, ad 
‘a few coughs and sneezes, and handed it 
to his brother, microbes and all, 

‘The use of the common drinking eup is 
‘a prevalent source of danger. know of « 

snily which complains of a continual 
round of colds, yet never seems to con 
sider that these colds may be passed from 
fone member of the family to another by 
using the same glass in the bathroom. 
‘The lips that touch the rim of the glass 
leave germs there for succeeding 
drinkers, And it is this unstint- 
fed generosity. that ke 
doctor's telephone buzzing. 


OST of us use the word 
Ay too free 
iss the 
to the 
congestive, watery and 
charging condition of the mm 
‘cous membrane of the nose that 
medical men call coryza, It is 
true that the common cold may 
extend down to the throat and 
into the bronchial tubes. But I 
have heard persons speak 
flucnza and even pneumonia as 
“had colds.” whereas they, are 
entirely t diseases, ‘The 
person with a severe coryza, oF common 
cold, may feel about the same ay the 
fellow with the “flu”; 
these two aliments are separa 
that must not he confused 


D old may really have 

influenza, pneumonia, or even diphtheria, 
‘The word “cold” implies that a low 

temperature has 

something to do 

with the illness, 


at this term to 

isto. nana 
pm heared 
ed Be 
cause the pbs 
fas unduly mag- 
nified the im- 
portance of ex- 


Swenting—s time 
Inonored remedy. si 


ectively by 
lemonade and 


basis of a suit filed recent York. 
‘The hall where the wedding was held was 
insufficiently heated, the complainants 
charged, and hence they had caught cold! 


young people of my a 
other and sister who 
live near the seashore, seldom miss their 
in the icy surf, even on th 
.ys of winter. When the snow 
fon the ground, they run down to the bene 
with nothing between them and. the 
‘wintry blasts but abbreviated woolen 
bathing suits. Yet these human polar 
bears, and many others like them, do not 
seem to complain of stuffy noses any 
more often than the rest of us. 
“There is no question, it is true, that « 
posure may in some cases cause a certai 
amount of unpleasant stuffiness, if only 
for a short time. (Continued on page 120) 
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Edison, at 79, 
Active while World 
“Catches Up” 


Invents Novel New Phonograph 
Record That Plays Forty Minutes 


P. ARMAGNAC 


hated to disappoint hi Iahoratory. All ical bottles he 
T made up the story about labeled “Poison, their con. 
communicating with the tents, to insur be left alone i 


is. It was all a joke.” his absence. His first laboratory was 

is true, however, that his mother's cellar; his second, the empty 

fritters away few unventilated smoker of the train on whiek 

y for his experiments. 

setting the train on 
"upset 


Edie 
waking hours in pleasan- he sold papers to ps 
He calls himself 135 Here he succeeded 


fire when some p 
erage man’ would take his unceremonious departure he received 
that long to put inasmuch a box on the ears from the conductor that 
work as he has done in his left his hearing permanently impaired, 
seventy-nine years, Day this philosophical 
after day. crowded with idable accident not worth 
im in his laboratory 
even twenty 


meteoric rise into fame, new 
‘periments still occupied first place in 
nd. A notoriously poor business 
he understood himself well: 


HEELS and cogs, pumps 
‘dynamos—these were the 


portrait of Thomas Alva Ealison skete! 
8 few weeks ago by Rafael, Argentine 
artist, 


mechanical,’ 
as he su 


jelephone transmitter be paid him in 
nteen yearly installments, fo 


succeeded in 
tonwallow quant 


hho suid. ‘Then he re 
‘Was the 
man a mecl 
stripped of 
sake of 
life be 


EVER satis to rest his mind is 
xy with some new i be 
wing story is told of 


tressing to the subject of his experiments. 
managed to, mans 
he nature of a chemical 


i= ye 
wed near it 
I is this power 
tration that has 
'm to give mankined 
oratory. their 
indiv 


out the 
records, iches 
of its diameter there travels 


aienagen Por 4 spiral groove as thin as @ 
questions about = it. 


Iength he told the story. 

“That man.” a friend 
quotes him as saying, “eame 
to wee me on one of the cold- 
est days of the year. His 
nose was blue and his teeth 
were chattering. I really had 
nothing to tell him, but I 


he feels that in electricity w 

beginning: are 
‘on the threshold of a wonder- 
ful new age—one in which 
man’s hardest, work will be 
done when he pushes a 
button. 
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A Picture Story of Mechanical 
Wonders Inside an Auto Factory, 
Where Steel Is “Almost Human” 
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Your Car Is Built, 
EE 
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Under Its Magic Spell 


eve foued thet. the sume materi 

Dower which the Hindu make charmer teem a 
ork fester and with lees fatigues a 

Rew Jevey elec actor the et nee 


New Things We Are Xgarning About 


The Mysterious Power of Music 


We Can Work Harder, Think Faster and Feel Happier 
to Quick-Rhythm Tunes—A New Aid in Hospitals, 
Industrial Plants, and in Our Homes 


By 
Enoar C. Wares 


ELER 


FEW weeks ago T was vi ig at stimulate pew ideas, imagination and 
At: home of f when the “Play. whe 


suggested 
selections on their new phonograph 
‘she said, addressing me, 
you feel? 

“First rate—but why do you ask?" T 


“Where did you get the idea?” I 


lied, somewhat astonished asked. 
hat selections to “At wasn’t my idea. A musician friend 

ow to seleet the records and 
may not believe 


tat Te nt hy hat 1 
play! “Here Iet-me show you, what 
died doors of 


greatest of i 


bn each el Ai 
° 
ee ees ee eee 
PEW year ago, wh 
|| __ tas te Happened to You? AY arte aa 
H] FJAVE you ever come home, fagged out at the music hy radio, talking 
wee ees Veeling dap an droppal inn a [Ed pia plgers were Ds 
Germen, |] helt ith your heal spavhie that seme about |) Eton came to the col 
tung ty 0 barone and coro, {] 1,8" tape? Dire yo rac for the |E that ti grent ms of waste 
‘Another was the “Marseillaise,” | Tadie dials: There comes to yous song, swinging /F jyusic shuld be sorted out 
played by a military band, A {| slowly, soothing. Your muscles relax. You find [i ically and put to intelli- 
third was “Keep the Home Fires {] yourself humming. The tane changes—a stirring |} cople, he thought, 
Burning |] etre Be al eae fr 
‘On the next shelf the label {] the floor with J choosing the kind of music that 
read: “Play when worried: brings 3] where, inthe q F would meet their mental, phy 
foupesces mind typist || nese [eGo eft da 
a seo wee the le Sr Stew siinining amined || mange the serves 
tion” from Thais, by Massenet, Sgeaclle ny Padang 26 enters a ding authority on applied 
played by Albert Spalding, vie~ f psychology, Dr. Walter V 
Fist: "Home. Sweet Heme : Fam, then’ associated 
sung by Anna Case; and a dance }| Hovpitals industrial plants and men asi 
orchestra waltz entitled “My | 9*¢ choosing and using music today on the basis a ’ 
Isle of Golden Dreams.” of its astounding and scientifically proved effects. ‘Dr. Bingham undertook a series 
Still other shelves bore classi- H of remarkable tests. 


fications such as: “Phy 0 «= Taking 589 different musical 
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ing all the way from jazz inations, encourage 
to grand opera, they tried these out on us, thrill and inspire 
various listeners, all of whom were ex- us, But just what is 
perienced in self-analysis. ‘The listening this strange power? 
conditions were carefully regulated, Why do we tap our 
all changes in moods and feelings of the feet to the rhythm of 
wrt recorded. ‘The tests lasted a Ih 
several months. 
Some of the results were surprising. of music from a great 
For example, a number of hymns, in- orchestra can send 
stead of crea chills racing down our 
spines?” Why does 
Tous gaicty. A few pieces, too, varied one kind of music 
extremely. in the way they affected — make us “feel good,” 
different listeners, But in the end the another depress us? 
experimenters were able to clasily 185, Scientists are just 
ed unmistakable beginning to learn the 
answers. Within re- 


cent years they have 
learned that “music, 


way. the ability of 
music to produce moods to order. ‘They immense r homes, 
were Prof, Charley Hubert Farnsworth, offices and workshops; that raclsies and 
Prof. Alon Bement, artist, harmonies, chosen and used seientifica 

and the tests were made on students of : 

Profesor Bement’s class in sketching. 
While a series of musical selections were 
played, the students were asked to draw 
which eame to mind. 


of music's power, they 
lly agree, hythen.” Th 


ed. When the drawings 

twas found an easy. 

nguish those which were sway il the soldies keep 

sketched while a jaza piece was played, 

thos the tune of the " Moon EARLY all of your bodily machinery 

ight and those sketched to operates rhythmically. The rhy 
tars and Stripes Forever.” si 


f 
a bridge to 
step. 


Ns tovef tha Uitwiage ecatoto ng the beat of this natural rhythm. It 
mibject, yet each reflected untaistakably arouses or depresses the action of your 
the mood created hy the music. nerves, changes the action of your 
How the blod-stirring strains of bag- bodily secretions, makes your heart beat 

i An kilties to reck- faster or slower, alters the rhythm of 


natter of history. your breathing, and acts through motor 


nerves on your muscles. 


‘Your pulse rate, in addition, directly 
influences your reaction to lively or sad 

music criti wie, for the effect of any musical selee- 

once declared that listening to a concert tion depends largely on the relation of 


enabled him to ske 


h the plan for an the speed of rhythm to the specd of 
entire book. four heartbeats. The average normal 
Most of tis who enjoy music have felt human pulse runs about seventy beats to 
its mysterions power to sway us—to rest the minute. \ lively tune, like a quick- 
we are tired, make us happy hm of which is faster 

we are glum late our imag ighty to the 


‘When Movie Actors Need Music 
Movie 


‘sent, ‘Two tunciane played, mcioen 
‘2 love for Pauline Starke snd Conted 


We Bawern 


Practicing Penmanship to Music 
Music directly afects our muscular endurance, texts show. Keeping 
‘iythmic time ta the manic cf foxtrot and ove sep phonograph Feces, 
{eve pupa on astern school find penmanshi 


nscinating exerine 


jinute—almost always has the effect of 
exciting or exhilarating us, We express 
‘our reaction to this excitement by tapping 
with our fect and applauding. On the 
other hand, music with rhythm slower 
than the heartbeat has opposite effects, 

times it rests us; often it depresses 
‘makes us gloomy. 


feet and 
ents of depres 
sic may sink us to despair. 
Franz, Kneisel, late leader of the 
is Kneisel string quartet, took ad~ 
tage of these facts by_ deliberately 
setting the rhythm of his selections 
ightly above the normal heartheat. 
The result of thi variably a, 
marked increase ise. More- 
over, he made use of that the 
sreather influences the human 
before 
‘would study’ th 
cast and arrange th 
his musical selections according! 


fore. 
speed of 


HIE, secret of the popularity of John 
Phil fe famous band 


ed the rhythm 
just above that of 
the normal heartbeat, 

Dr. E. E. Free, authy 
and light, learned 501 
aout ou foot-tppi 
experiments with 
During a slow musi 

pping of 
quickly died 
the tap 
began softly and steadily increased, 
finally at least ninety pereent of the 
audience were beating time with their 
feet. Which suggests the questi 
do we use our feet instead 
farms, or bodies, to beat time? A few 
weeks ago a Swiss scientist advanced the 
novel theory that the nerves which first 
are centered 
accepted explanation, however, i 
imply that our fect a 
venient members to move, especially 
‘we are seated. 
demonstrate 
of rhythm in the effect of music,seloct 
some slow-moving (Continued on page 130) 
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Home Owners Report 
Remarkable OIL BURNER Results 


Nation-Wide Survey by Popular Science Institute of 
Standards Shows None Willing to Go Back to Coal 


imum service, the PopularScience 
Tnatitte of Standards. reeently 
took the 


inder= 
ost comprehensive investi- 
il burners that has yet been 

1ors have gone into nearly 
1300 homes in widely scattered 


‘actually in opera 
the coinparativ 


relation to 
the coal-fired 


‘and stall towns 
communities of h 
been studied, 


the 
‘owner; consequent] possible 
to draw definite et 

their reports as 
‘expect from an oil burner 
‘your own home. ‘The table on 
this page shows what the investi- 


though it is generally agreed that atmos- 
pheric oil burners cannot give the highly 
perfected heating service obtainable from 
the more expensive mechanical draft 
types, it is interesting to note that a nor- 
mal percentage of atmospheric burner 
owners reported complete satisfaction. 


=== 9) == 


What the Survey Shows 


‘Total number of burner in- 


stallations investigated... 1247 
Satisfied owners 1086 
Total years of service for burn- 

cers investigated 3055, 
Total service calls for these 

years of service 22 


Owners reporting unsatisfac- 


Noise objectionable......... 98 
Operating cost more than coal 
Owners willing to shift back 


‘il burners have built up their org 
tions of representatives, an 
sizes the importance of bi 
bhurmer froma reliable dear who is eom- 
petent to give you quick and satisfactory 
service if anything should go w 
In fact, the experiences of 
particular muke of oil burner show 
what superlatively fine service can 
do to kx 


tion, each owner reported that the 
service organization seemed to be 
pirpared to go, to ali y 
hg burners in, con 
stant operation. ‘Trouble calls at 
any hour of the day or night have 
heen taken care of immediatel 
Comseauentiy, far larger pre 
centage of thiese owners are satisfies 
‘than would have been the ease it 
the service had been below average, 


Mowry for informat 
the noise prosduced by th 
fecal draft type of 

have heard, or are under the 
pression, that oil burners are m 
That idea 

the results 
Less than eight percent. 


of the 


gators have found out so far. 
Undoubtedly the most astound~ 
ing feature of the investigation is 
that up to date the men who are making 
ithave been unable to fine a 
‘of an oil burner who could be i 
xo back to a coal fire to heat his home, 
Gut of 1247 home owners, not one would 
40 back to coal—and this despite the fact 
that many of the owners have had trouble 
with thelr oil burners at some time or 
oll 


more uniform 
a coal fire whe 
est! 


it is working at its 


HIE tabulation shows 161 dissatisfied 
This amounts, 
ht of the people 


- One owner, 
say that he was per- 
fectly” satisfied with his oil burner al- 
though he may have had occasion to call 
for service several times during the winter. 
Others were dissatisfied when by their 
‘own admission they had had only one 
service call in more than a year. And al- 


expected too much! 
‘The heating comfort that any oil burner 
‘can give depends first on the ability of the 
burner to operate perfectly over I 
periods of time without attentio 
second, on how quickly the local repee= 
sentative of the oil burner manufacturer 
gels on the job and fixes things when a 
Freaktdown docs occur. 

‘The investigation is bringing out some 


startling facts along these lines. ‘The 1287 


to the continuous 
burner since before 
the Temple of Jernsale 

vast total of years of heating comfort 
there have been only 2212 calls for serv- 
ice, This approximates only one call for 
‘each sixteen and one half months of opera- 
tion; not a bad record, especially when we 
‘consider that it includes la 


the care with which the manufacturers of 


‘owners of oil burners reported 
henolveis objectionable. This 


that 
n 


whieh had been made unt 
where the slight noise produced by 
Burnee was magnified bythe. peculiar 
construction or arrangement of the house, 
‘The majority of oll burner owners re. 
ported that the cast of operation was 
‘equal to oF less than when coal had been 
used. A fair number reported an increase 
in cost compared with coal, but in nearly 
every case where ease Was Te 
ported, the owner agreed that the 
¢rease was more than made up for by 
the additional heating comfort that. the 
oil burner gave him. In many instances 
it was found that the extra cast was be- 
cause the house wastiow kept at a comfort 
able temperature all day’ long, whereas 
‘when coal had heen used the house was 
cold much of the time because of the 
attention required by a coal fire. 


‘The Popular Science Institute of Stand- 
ards is at your service to help you solve 
your heating problems. For informa~ 
tion and advice about oil-burning, 
‘equipment for your home, write to the 
‘Science Institute of Standards, 

‘ourth Avenue, New York City. 
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He SPEEDED UP the WORLD 


The Story of a Boy’s Fight for His Idea 
Against the Greatest Railroad 


Minds of His Time 


By H.C. Norru 


LOCOMOTIVE whistle 
4 in sharp warn 
grated, smoked 
es ostied each other 
at their cou 
to break from 
ross the fi 
trembi 
came slowly and haltingly to 
stop. 
ie passengers, t 
weld by the p 


our 
Wrecks abd do- 


had stopped where it wasn't sched- 
tled to stop, the better. A few 
yards ahead, the shaken passengers 
baw the 

On the 
sprawled what was left of two 
eavily-laden freight trains. ‘The 


littered the track behind each com 
batant, crushed, upended, dis. 
torted.” From their broken sides the 
‘ears had spewed their eargo over the 
roadbed and down the embankment. A 
was already at work clearing 


pened?" “How did it hap- 
Anybody huet?” ‘The foretan 
of the emergency erew was besieged with 
‘hundred ques 

"Head-on collision,” was the laconic 
reply which seemed to satisfy all comers, 
and. they returned to their coaches to 


iy built young man, 

seas 

fhe foreman spat and 

“Couldn't stop he barked. 

“Dt the brakes work 
they worked,” 


said, impa- 


tient ui, they didn't work fast 
enough. Tt takes fime to stop a trai 
And he turned with an air of superior 


knowledge to his men, muttering son 
thing about greenhorns. 


‘T HAS been said of George Westing- 

house that all his inventions were made 
to fill some particular need; that his con- 
stant watehfulness pointed those needs 
out to him. And now, instead of fretting 
about the delay of his train, he puzzled 


the foreman’s words 
attention. Why 


safe or efficient until a more prac 
brake was evolved. 


AND braking, at the time young 
Westinghouse had its dangers so 
iraphically presented, was labortus os 
vil as hazardous. One brakeman, was 
y two cars. Ona 

hall mile 


stationed between eve 
passenger train, when al 
from the stopping point, each brakeman 
would start to turn a wheel on the plat- 
form of one of the cars. This slowly 
tightened a chain which operated. the 
brakes on a single pair of wheels. When 
the brakes were set. he would repeat his 
task on the wheel on the opposte | 
form. ‘The work was dangerous 

result unsatisfactory, for it was 
sible to brake the cars with any 
ity and avoid bumping them together. 
On freight trains the danger was even 
greater. The brakemen rode on the tops 
of the cars, where they were exposed to 


TTAKES time t stop a 


being swept off or to falling between 

the tra 
"To Westinghouse, it seemed that 
the wreck he now viewed 
have been avoided easily if the engi- 
irect control aver 


pl 

which also had been suggested by 
is invention had resulted 
h two older men 


eas for such a bralce ceurred 
him. One was a device which de 
pended for its power upon the coupling- 
up of the cars when the steam was shut 
off. He decided it would be 

because of the weight’ of th 
Artic idea was Uke costrol of all tie 
brakes by 

beneath the 


neans of a chain extending 
tire train, 


ITH the question still unanswered, 
he visited € : 
Here, through 


in use on that road. 


working on a braking 
Westinghouse remarked, as 
they neared the yanls to inspect the 


‘The inventor, who up to that moment 
had been most affable and talkative, 
immediately stiffened. 


Know all there is to be known 
about brakes, and you will find 
everything is covered by my 


“A broad statement,” thought 
‘Westinghouse, as he inspected the 
contrivance. 
‘To his surprise, this inv 
incorporated. his “own 
plan of running a chain the full 
Kent of the train underneath the 
Tt was operated by a wind 
lass which, when attached to the 
driving wheel, tightened the ebain 
‘and applied the brakes. Westing- 
house, however, considered the 
‘contraption impractical from sev- 
eral standpoints. 


1S first, improvement would 
re been to attach the 
chain to a piston which worked in 


ipulated to tighten 
nd smoothly. ‘But he 
soon realized that no engine could carry 
inder sufficiently large to operate th 

brakes on a train of more than af 

Tt next occurred to it his. per- 
sistent searching for a solution, that each 
ar might be equipped with a exlinker 
supplied with steam from the en 
pipes running through the ears, 
tory was exp hy the impos 
f steain from ear ti 
a So 
be employed. What 
inghouse had not the 


As he sat p 
hopelessness of hisdilemma: 
alter his partners had gone to lunch, he 


radually became aware that someone 
Sas standing near him. Jumping up, he 
i into the startled 


yes of fel who had 
Apparently been await- 
ing, his attention for 
some time. 

m. taking sub- 


‘only of the ine 
a to his train of 


UT, if you—" she 
faltered, only to 
meet Westinghouse’s 
ally uttered, 


‘again turned. 
Ther aud for the first time 
really saw her 

oud himself look 
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Westinghouse's Basic Patent 
Above i a reproduction of the frst and ale Westing- 
ihouse air bere patent, imu April 13, 1869. This frst 
pte drawing representa the hgh point of the Westie 
‘ouve contribution, though other patents long the se 
ines, of nearly equal tmportance, were gated Iter 


that her hair was soft, and that it curled 
about a face that was fair. His face 
softened. eS 
fart my subscription with this num- 
ther.” said Westinghouse, reach 
his. pas ears bil at 
he girl departed, never to be seen by. 
Westinghouse again. Who she was, he 
never discovered. Yet to her blue eves 
and gentle manner he was to be indebted 
the rest of his life. " 
‘The magazine arrived and remained 


wread for days, while Westingl 
busied himself with other matters. ‘Then, 
‘one nigh icked the thing up and 
tiuabest ly through i, An arti 
the Mont Cenis Tunnel,” attrac 
attention. He dipped into it 


long. descriptive introduction tedious, 
noted without interest that the country 
Was beautiful, turned another page before 


When This Ship Yawns, It Swallows Whales! 


Samuary, 1927 


Taying it down, He read that 
Page 

“The engineers in charge of bor- 
ing this tunnel in Italy had been 
forced to abandon steam drills in 
their work, beeause the fire needed 
to gencrate the steam consumed 
the airin the shaft. Finally, after 
experimentation, they had 
opted compressed ae to dive 


tossed the magazine into the ir, 
sprang to his feet, and paced 
excitedly about the room, 

“ICI work, IVIL work.” he 
repeated over and over. “if com 
pressed air ean drive ad 
rough mountains, after. be 
h thousands of 
ean apply the 
ie longest ee that 


was ever mad 
‘There was sleep for i 
night. The next morning he was fra 
cally at work on drawings of the invention 
which was to revolutionize transportation 
the world. 

ul seems ever to tread 
fon the heels of triumph. Te was only a 
few days after this that his partners ap- 
proached him with grave faces aud ane 
anced that they ons business 

i inking heart, 

vad the two 


wes addressee the hoy. 
mw.” he began poi si 


pSTINGHOUSE 
contin tostudy 

the grayness outside, 

The two 

exchanged 1 

There was not 

fears the 


usly. 
‘sales have di 
‘creased through no fault 
fof mine—nor of the re 
placer,” he replied mood. 
ily. “Because the frog 
is made of cast steel, it 
holds up so well that the 
railroads seldom  reor- 


ing into pleadi 
eyes, gentle and 
ens which str 
ravely Lo suppress tears 
of discouragement. He 
was vaguely conscious 


IN THE bow of this gigantic California whaler is a huge door that 
‘opens wide to receive one of the mammoths of the deep. Water- 
sealed, it can be swung wide to bring the whale into the hold, where 


“Well, our profits are 
too small to split three 
. We suggest that 

you buy us out.” 
(Continued on 


132) 
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Proposes Thirteen-Month Year 


les F. Marvin, director of the U. 8. 
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By Frank Parker Srocksrince 


EORGE WASHINGTON wasborn 
‘on February 22, 1732, 
‘Phirty days hath September, 
April, June and November. 

What's wrong with those statements? 
Every schoolboy knows they are correct. 
But— 

‘The first one is all wrong, and. the 

a few years, 
de movement 


‘some unforeseeable reason. 
George Washington was born on 
February 1th in the civil year 1731. 
‘Otherwise the accepted date of his birth 
is correct, In my own boyhood we were 
taught both dates; one was “Old Style” 
‘currently celebrated 

‘And the reason 


bber had only nineteen days in 
and the British colonies of Ame 
‘What was a funny year, 175 
‘only eight months and twenty-five days 
Jong. There was almost as curious a 
we Bal- 
kkan states: that year had only $51 days 
instead of the regular $63 in the countries 
where the Greek Catholic Church is the 
the heads of that 

‘church ch ‘calendar in 1923 for 
the first time since it was established by 
Julius Caesar in the year 46 3. 


SHAT was the first tangible result of 

the current movement for calendar 
reform, What the next will be nobody 
can forecast accurately. Tt may be the 
adoption of the plan proposed by Pro- 
fessor Charles F. Marvin, director of the 
United States Weather Bureau, to divide 
‘the year into thirteen months of twenty- 


cight days each, every month beginning 
fon a Sunday and ending on a Saturday. 
with an extra day ticked in as a general 
holiday hetween December 28th and 
January Ist, and two extra days in leap 
years. “That would be a simple and easily 
Temembered calendar, one that. would 
meet the demands of astronomers and 
statisticians for more accurate standard 
of comparison from year to year and 
month to mont 

satisfactory to tI 
organizations in Europe and America who 
are cooperating under the direction of 
the League of Nations in the effort to 
find a solution which will near please 
everybody. 


TIS certain that we're going to ae! 
within the next half-centur 
foams; alana cain anal 
Palagieg og eye 
statistics, plan our business programs 
with reference to seasonal matters like 
crop harvests and the market for Easter 
, and calculate the dates of coming 
religious festivals much more easily and 
accurately than we can do now. 
‘The trouble wi 
calendars including, 


the solar system cannot be induced to run 
‘ona mathematical schedule. It runs slow 
at some seasons and fast at others; some 


years are longer than others and the 
ength of the yeards constantly changing. 
TheNorth Pole tlting predualy be 

th ole iting sadly aay 
from the direction a on} 
Vega, which will be the pole star by the 
year 15,600 a1, Tt takes the earth 205 
days, five hours, forty-eight minutes and 
‘twenty seconds to make a circuit around 
the sun, while the rest of the solar system: 


Wanted— 
A Brand-New 


CALENDAR 


Why George Washington Had 
Two Birthdays, and Why the 
W orld’s Dates Need Fixing 


takes twenty minutes longer to cover the 
same course. But the really troublesom 
factor is the moon, which revolves aroun 
the earth in 29.58059 days. Since eat 
Umer the crud of thy too, (the Saou) 
thas been made a basis for calendar 
‘building: yet its pace bears no determina. 
bile ratio to the earth’s revolution around 
the sun (the year) nor to the rotation of 
the earth on its own axis (the day)—the 
two other considerations in calendar 
building. 
Every primitive calendar was based 
almost exclusively on the moon. The 
jsh and Mohammedan calendars, by 
which probably a majority of human 
beings order their affairs today, are stil 
on a lunar basis, All of the Christian 
churches fix the date of their principal 
festival, Easter, by the moon; it is the 
iday following the first full moon after 
the vernal equinox. ‘The normal date 
the day 
which the sun crosses the equator on 
north, heralding the approach of 
spring for the northern world. Easter 
fall anywhere from March 22nd to 
April 25th. If the moon and the religions 
significance attaching to its phases could 
bbe left out of consideration, making a 
calendar which would satisfy everybody 
‘would be easy enough. But the computa 
tion of a schedule which will reco 
surplus of ten days and 
after deducting  twe 
from the solar year, with the five 
forty-eight minutes and twenty, seconds 
left over after 365 days have been nc- 
‘counted for in the year, is a mathematical 
task at which the greatest. astronomers 
balk. ‘They don’t even agree on the length 
‘of the solar year; some authorities figure 
the odd seconds as forty-six instead of 
twenty! 


TT HE approach of the League of Na- 
tions to the problem of calendar re- 
refore, starts with the proposal 


form, t 


to esiablish fixed dates for Easter and the 


ch would be practically perfect for 
at least 20,000 years ahead would be a 
comparatively simple task. 

“That is what Julius Cacsar set out to do 
in 46 nc. The old Romans had a fear- 
fully complicated calendar. Everything 


a 


was dated from the founding of the city 
of Rome, ab urbe condita. It was twelve 
months, alternating twenty-nine and 
thirty days. ‘That made a S54-day year; 
but the Romans believed odd muuahers 
are lucky, so they stuck on an extra day 
solely to make an odd number. So far as 
‘the moon was concerned, it was a work- 
able calendar, but there were ten extra 
days a year to be taken care of, so 
every second year they tucked iat an 
extra month between the 2rd and 
4th of February, ‘This extra month 

pwo or. twenty- 
three days long and more than took 
up the slack. ‘The average year thus 
hecame 300 days long, of about 8 
day longer than the Solar year. To 
remedy this, in every third eight-year 
period they’ put in only three of the 
extra months instead of the normal 
four, Thus they reduced the average 
length of the year over 
in period t9 80944 days, which was 


retty close to the ast 
proved too complicated for practical 
tse. 

ALEX. 


re 


named So 


RIA, Julius Caesar 

Egyptian astronomer 
osigenes had com 

the tropical year 

that is the time between one vernal 

‘equinox and the next, at 3654 day 

‘h the Romans 


ali 
to work 


tesar engaged 1 
calendar the n 
Anderstand.. The result was the original 
Julian calendar and the invention of leap, 
‘The J 
ranged ‘in alteraate months 0 


lian year had 365 days, 
thirty 


tnd thirty-one days, with one short 
month, February. having twenty-nine 
days ordinarily and thirty every fourth 


‘year, to take up that odd quarter of a day 
Which Sosigenes had figured out froma the 


‘The months correspo 
event, January. March, July, 
eptember and November were the SI- 
day months; the others had thirty days. 
changed the date of New Year 

vernal equinox, in March, to the 
but kept the names 

except one, ‘That is 
jh tenth, eleventh 
»¥ names which i 


eres 
ofall the old month 
nd twelfth months 
eate that they are the seventh, eis 
ninth and tenth. September was the 
seventh month when March was the first, 
and soon, But the fifth month, which they 
had called Quintilis, 
or Fifth, Julius 


POPULAR SCIENCE MONTHLY 


Presta ltd afar frd 
february and tacked it to August. But 
that made three thirty-one day months 
in a row—July, August and September, s0 
he shifted a couple more days, from 
September and November to October 
and December. And ever since the 
children have had to learn to recite the 
“Thirty days hath September” ditty. 


Calendar Stone of Ancient America 
‘The ancient people of Ameria, Hike the Egyptians had 
Sxtronomers nad. enew much nbout ealendare. Here 
{2a calendar tape found among Ube caine of thelr 
cite fs ‘Merson, ere ancora, 
feveal that they reached pratically the’ same 

Er"the tre engin of the pear thet we ave tony 


‘The Julian calendar as muddled by 
Anusts worked along fairly well, how 
ever, for sixteen hundred years, exept 
that the common people insisted on callin 
the vernal . 
calculating their festivals by the moo 
so much so that the Fathers of the 
Christian church at last offically estab- 

the date of the equinox as New 
‘and the base from which to eal 
‘of Easter. In Caesar 
time the equinox fell on March 23th. 
‘Then in the eighth century .v. it was 
discovered that the equinox and the 
calendar no longer tallied: the sun was 
crossing the equator a day earlier every 
hundred years or 30, 


POPE SEXTUS Ty, in 1474, called in 
Regiomontanus. the most famous as- 
‘tronomer of his time, to discover what was, 
the matter. He died before he got the 
answer. It was not until more than a 
hundred years later that men of science 
were able to tell Pope Gregory XTIT that 
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's calculation of the length of the 
been eleven minutes and four- 
seconds too long, and that this 
wef esetaly hrea whole 


Fw the simple one of droping 
simple one of dropping 
fine leap sears in ev 


t four centuries, 
Gregory fesued a Papal brief, in March, 


Tag te pbs shoul a be nn 

unless their numbers were 
Aivisibte by 400. ‘The year 1000 was 
a Teap year, but 1700, 1800 and 1900 
were not; 2000 will be. In addition 
to that, however, he directed that 
the year 1582 should be shortened 
ten days, by dropping all dates be- 
tween ‘October 4th aud. 13th, and 
that the Julian New Year, January 
first, should be counted as the bes 
ning of the year. This restored the 
date of the vernal equinox to March 
2st. 


‘HE new calendar went into 

mediate effect. in every Rom 
Catholic country, ‘The Greek Cat 
clic chureli, dominating Eastern 
Europe and’ all, Russia, would have 
nothing todo with it, Neither would 
the Protestant states of Germany 
for a great many years, Scotland, 
then a Catholic independent nation, 
adopted the Gregorian calendar, and 
the Scottish yenr 1000 texan, on 
Poe! first, but England stuck to 


Gewaprtan, thn cioonpce be 
was, by that time, eleven days 
act ‘of ariameni, eleven 
the day following September @ was desig. 
nated as September 14, At the same time 
the year 1752 was further shortened, to 
ight months and twenty- by 
the designation of the following January 
first, instead of March 25th, as the 
official beginning of the new year, Old 
documents executed in the period _be- 
tween January 1 and March 25, 1753, 
frequently bear both dates, old style and 
new style, as February 11/22, 1732/38." 


ICH 


Jains why the birthday 


February 11,1731 (old style), or Pebruary 
22, 1782 (new style). In the strictest 
sense, the currently celebrated date of 

Washington's birthday is wrong, 
‘The Gregorian calendar which we use 
today is calculated to run without change 
for 8,456 years, Its 


vere) Year over 
Caesar named after | saxuany arm| | remeuary way | | atancit sone] oth Shyer pee 
diatotectedehoe ee | SURE. ocroner Aucust —_Novesmer | | serremtnrr pecemmer | jud 23 seconds long- 
the trouble we've | SM T WT FS SMTWTFS SMT WTF S| er than the actual 
T2345 6 ras] |. 1 2 | astronomical "year, 

7 8 910 11 12:13 5.67 8 91011 3.4 5 6 7 8 9] so that somewhere 

wh aS a6 17 an 19 20 [12 15 14 15 a6 17 a8] [10 11 121314 15-16 | around the. "year 

B22 28 24 25 26 27 | | 49 20 24 22 25 24 25| [17 tw 19 20. 22 S| Shu Ay anclher 

2a 39 30 26 27 28 29 30 24 25 26 27 a8 29 30| S088 4m. another 

ds! dropped from the 


self, too, and picked 
Sexilis! which ‘he 
changed to August. 
He insisted too up- 
‘on having his month 


just as long as 


Allows Twenty-Six Business Days Each Month 


‘The “New Era” Calendar devised by Prof L. A. Grosclaude of Switzerland ia highly 
favored in Rurope. Tt ia arranged so that s given date would fall always on the same day 
of the weck every gents The calcader srouhl have 368 tapalr days ute yet, with at 
‘aten holiday not town in the calendar. One ofits chief advaneage, fom a busincay stand 
point, that every mous would bave cantly twenty a bonmnem days cacluive cl boliday® 


calendar to keep the 
vernal equinox 
from slipping back 
to March 20th. If 
there were no other 

(Contd on page 134) 
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More Picture Prize Winners 


One Thousand Dollars 
Awarded in Our Final 
John and Mary Contest 


‘THIRD PRIZE 


“This interesting contest has taught me to atudy 


URN 7 for the 

complete list of prize winners 
meratscm. | in our final Picture Contes, 
Seo Es pee 
sacs And don't miss the fascinati: 
Be cote jet te | Automobile Contest'on page 
Soamrtmats | of this issue. 
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“ik Your Home Lighted for 


with the 


uch Hight do we need for 
“asked Ellen. 


sw house, “that there is 


that lighting has be 
e the days when 
icoln read books by the flare 


pine knot in the fireplace?” 


grinned 
to the 


electric outlets, 
with BX. cable 
throughout, 
as Lexpected. 
What in the 
world am I to 


Waigchigh electric out do, with ther 
lets at convenient points all?” 
tp lamps or appliances 


“If he had 
put. in too few 
outlets and 
wnd-strip, instead of cable, 
would have a legitimate cause of 
complaint," T replied. "As it is, you are 
lucky he did it. ‘The surplus outlets and 
cable are no expense beyond the moderate 
first cost, And you will soon discover the 
great advantage of plentiful outlets, 
especially for connecting up your port- 
able lamps; they will no longer be 
surplus but essential, useful in a dozen 
‘ways. With few outlets, people are inclined 
to have makeshifts of extension cords, 


used knob. 


ARE YOU PLANNING 
TO BUILD? 


R, MeMAHON'S services and 
those of the Popular Seience 
Inatitule of Standards are avaiable to 
‘acrid our readers in solving Uheir 
building problems. —Leliers will be 
‘ansivered fre of charge. Write 


Points to Watch in 
Choosing Y our Lamps 
and Fixtures— Don’t 

Stint on Wiring 


power. Such a light falling on one square 
foot of surface at one foot distance is 
called one foot-candle, and is also termed 
fone lumen. Since light disperses equally 
in all directions, the total output of 
one eandlepower at one foot distance 
is 12,57 foot-candles or lu that 
12.57 being the square-foot area of a 
sphere of one-foot radius, We are 

speaking of a central unshaded light. 
“"The farther from the source the less 
light, since the same amount spreads over 
‘a greater surface. Candlepower divided 
distance squared equals. the actual 

a get at that distance. 
the aver. 


light. He used to worry 
Kerosene lamp of 1/635th the power of 
sunlight, and before that with « candle 
to 1/10,000th part of sun ilh 


Tam glad you 


mentioned decoration and 
Paper, 


because that is 


ci interior decorator can 
just about completely 
nullify aison's chit in 
ndescent 


of this lighting subject?” 
inquired Rob. 

“Well, to begin with, 
the Bureau of Standards 
at Washington has the 


basic unit of light, which 
is termed one candle- 
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Beauty and Comfort? 


By Jonx R. McManox 


Jamp. They increase a few as the wattage 
rises, s0 that a 100-watt lamp may con- 
tain 1300 lumens, Tt is perhaps more 
practically important for you to know 
that heat increases with ‘light power. 
‘A-30-watt bulb reaches 262 degrees Fah. 
renheit, while larger sizes exceed 300 


"Don't, therefore, touch a _high- 
power lamp with your bare hand, nor 
cover it with cloth or tissue paper, which 
might cause a fire by confining the heat. 
‘Also, follow the 


” remarked Ellen, “To me a 
cha vague thing—I'm not at all 
‘sure I know what you mean 


‘OUR electri 


ight bills wil 
ir fami with the watt 
family,” T laughed. “It is the unit of 
electrical power, The bills, to be sure, 
ump one thousand watts into the larger 
init of kilowatt or K.W, You must 
nelude the tt for 
fone hour, te 
you pay for—your bills may read 
Instance, eight cents per kilowatt 
You can figure for yourself exactly what 
snp costs Wh 

‘average home lighting fixture, 

consumes only from one fifth 


ractical information,” said Rob 
d like to know more about the lamp- 
rug glowwormauestionthat youstared 
with.” 
“Well, the best, vacuntn lamp yields as 
light only about six percent of the energy 
ves. If the worm did no better, 
would have to be as big as an 


‘SECOND FLOGR PLAN 


ceuns ouner 


WALL BancneT cumieT 


n 


science compliments the worm 
that its yellow-green light is the 


mits out cight percent of 


the lost energy goes 


necessary color for maximum efficiency.” 


ARE all lamps ga filed 


‘as the customer pre 


14 woman. 


vacuum 
queried 


in the 


the 


gradually 
decence. 


decreasing Ii 
The effet is lessen 
the insertion of chemicals 


is a pretty tough 


The process is 
yet the vaporized 
material condenses _and 
gathers on the bulb inte- 
Foor, darkening it and so 


ht output. 
by 


‘bulb that keep the 


tungsten particles from 
forming a solid mass. Be- 
sides 


 decine in ff- 
ciency by ening, 
thinning of the fila 


ment by evaporation in- 
‘creases resistance, lowers 


ed watt con- 


sumption and decreases 


7 


4 flanking the mirror inaure an 
ta shaving, eliminating shadows 


‘You ean keep 
at the loss of illu 
turers could makes longer-ti 
it would be less efficient 
‘would cost more in current. Throw away 
the old blackened bulbs and get_new 
ones, Occasionally you will find a new 
lamp that is defective and fails to serve 
a full term, Variation of voltage on the 
Dyer line may shorten lamp life 


if deservedly more 
popular and in time may displace mv 
he clear bulbs in home use, We have had 
o extremes in home lighting, first gloom 
then glare, from which we are now 
emerging. Glare comes from an unshaded 
cor unfrosted lamp whose direct ray 
the eye: also hy reflection from pol 
surfaces, whether enameled, gloss painted 
for varnished. You meet it still in the 
homes of some other telligent 


yi i 


‘Switches near doors 
take It cary to oper” 
ite lights when. yo 


UT doesn't 


0, or, rather, 0 Tittle as not to 
count. ‘The old-style outside frosting did 
cut down the output of light, up to one 
fifth of the total. We now have inside 
frosting whose maximum. absorption of 
light after long use is only four percent 
more than clear glass. And the inside 
treatment makes it easy to dust or clean 
the bulb outside, which was not the ease 


“Inner frosting is done by etching 
lass with acid.” (Continual on poe 


Qe about a 
1 


tory in Washington 
of engineers eagerly 
Be- 


the flickering dial 
neath the floor under the 


ing with the i the 
laboratory abov pended 
a tiny airplane—a_ mere toy 
only two feet in wing spread. 
Yet on this little model hangs 
the fate of an inventor's hopes, 
strange ne 


ia a contly gia 
serapped, in 


an airplane, this method enables tests to 
bbe made at'a total cost of 8500, as com- 


pared with 850,000 if the actual machine 
were built. Ei tell us the an 

fact that they can find out more from 
these wonderful little models than from 


ve craft out of mahowat 
skilled worker can complete such a repro- 

n within four days. From time to 
time us the work progresses, he measures 
the model and compares it with the di- 
mensions on the large-scale plans. If there 


‘a sheet of paper in tl 
must be refinish: fr the models are re- 
duced in size from twelve to twenty-four 
times, and a slight mistake in large-scale 
design hecomes magnified to a serious er- 
ror ina tiny model. Again and again the 
mahogany plane is checked for accurs 


WEEN itis completed. it isa perfect 
miniature model of the huge man- 

carrier conceived by the inventor—except 

that it lacks motor and propeller. 

goes to the proving ground—not to a fly- 

ing field, but to a dim square tunnel that 

‘aman can enter erect with plenty of room 
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Where Winds Are Made to Order 


Interior of the wind tunnel where the Navy 
tects ecw aitpane desene--one of tne 


tonnes of the kind fa the world. ‘Seal 
Fingervon the endothe shalt granp the model 


hired by a 300chorsepower motor.” Tt 
ens a blast of ai through the pascage, 
a eyclonie gust of 160 mils an hour if 
necessary, creling the 200-foot length 
of donghnt 
cciling descends sted shaft. At its lower 

fare sensitive Ringers which, grasp 
the model, will relay i 
tothe scientists in the 
laboratory. above 


when rushing air 


meets plane. 
‘The. critical mo- 
ment has arrived. 


With meticulous care 
the toy-size machine 
is fastened in. place 
‘on the shaft. ‘The fan 
roars into action and 
is set to create a blast 
of forty miles an 
hour, standard for 
these tests. 


‘The shaft, the bal- 


ance arm of a strange 


weighing machine, 
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>» They 7est Planes Now 
without / lying 


Amazing Models, Put through 
Paces in Wind Tunnel, Solve 
Riddles of Balance and Speed 


By 
G. H. Dacy 


the remarkable instrument in 
the laboratory. ‘This machine, 
invented expressly for the U.S 
Navy, is the only one of its 

is A muster- 


(OW much the plane will 
It; whether it will 
in banking for a tin 
ether it will ly in a straight 
. or veer to left or right; 


and whether itis likely to take 
hose dive 

or turn up «andl stall 
‘are some of the questions 


anda balf in actual 
of one and one quarter pa 
hundred oF 1 


‘of our present 
jreralt. Nir. 


bags for lighter-than-air eraft—euri- 
fish forms’ tocut downair resistance. 
ven the effect of trade winds and storms 
‘on mammoth battleships is demonstrated 
in the tunnel by means of miniature craft 
and artificial gales. 
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Seshive Usana? - 
Mt otorcycles 


On these pages are 
Movies of seenife scone aa research haa) 
practical earing om our everyday problems 


Sun Spots Make Us Healthier 


FEW weeks ago the Harve 
A cents Seton ai 


ann the 


terrific eyclone on the sun, evid r 
unusually great crowd of sun spots. 

‘@ radio fan you probably 

ere goes the chance of good 


calling the electric 
the earth, But did ye 
lar storm may. in’ addition, definitely 
affect you 
Dr, Edison Pettit of the Moi 
Observatory, California, tells us that t 
increase in sun spots results in an increase 
in the ultra-violet rays of sunshine whic! 
besides e id our bodies 
to combat germ diseases. When the 
eleven-year maximum of spots is reached 
within the next year or 80, he says, the 


uw will give off about, two and a bal 
times as much ultra-violet ight as it die 
in 10238, 


In the same connection the British 
light-cure expert, Dr. Albert Bidinow, 
has just finished experiments supports 
the theory that the health-gving effect 
Ts due to some sul 
the sunlight sets free in the blood. Thi 
substance kills disease germs, and its 
effectiveness varies with the amount of 

in exposed to the sun, ‘Too much 
exposure, however, he says, may do 
more harm than good. 


Scientists Test Radio Echoes 


OW radio actually travels has baf~ 

fied even the scientists. Now an 
swer to the riddle is offered by two 
scientists of the Carnegie Institution of 
Washington, Drs. G. Breit and M. A. 
‘Tave. By a strange experiment they 
appear to have demonstrated that radio 
‘transmission depends on a layer of elec- 
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Light and telephone wires in contact with 
the air do not lose their current, How 
then, men have asked, can 
travel through 
imag ; 

Jectrified that it conducts electricit 
almost as well as a copper wire. 

‘0 prove the 
Dr. Breit and Dr. 


electrified layer, were detected. 


0 
instead of on a wax 
basis of a remarkable new 
“‘pallophotophone,” now being developed 
in the hope that it will mark a new era in 
talking movies. Charles A. Hoxie 
engineer of the General Bleetric 
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Science Blazes 


Serum for Measles, Electrified 


pany, is the inventor. “Pallo” and 
are Greek words meaning 


films" the voice by means 
of delicate vibrating diaphragm and a 
beam of light. When sound waves vibrate 
the diaphragm, the motion causes the 
light ray to fall upon a strip of film similar 
to a moving picture film, ‘The picture- 


taking machine works in synchronism, 
‘To reproduce the record, the sound 
film is 


wound on a reel so that it ean be 


ratus, creating, 
eh fed, “operates a 


mudspeaker. 


Trailing the First Americans 


LL during Inst 
American sciet 


summer a noted 


stead, he was on the trail of new knowl- 
edge about the primitive men who first 
set foot on the Am 
‘That scientist was Dr. Ales Hrdiicka, 
anthropologist. of the Si In. 
ion, Washington, D, C, Returning 

is travels a few weeks ago, he 
which, he says, 

bt the fact that 
iest settlers were 


from 


Strange Changeable Animal 
N ANIMAL which ean change into 
another animal and then back to its 
original form, is the startling discovery, 
announced the other day, of Dr. Martha 
al department of 
versity of Pennsylvania, 
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More Vew ‘Trails: 


Farming and Other Advances 


itself into a complicated flagellate, 
Dr. Bunting says, and then effect a re- 
transformation back into its ameba 
state. 

Tn its amesba phase, as deseribed by 
its discoverer, the strange animal can 
round itself up and surround itself with 
4 protective membrane which it 
rests. 


‘TraceSunken AtianticContinent 


HAT mysterious submerged co 
beneath the waters of the 


Atlantic, already known to. 
fms had its boundaries de 
exactly by recent soundings made by the 
German survey ship Meteor, 


“sunken con 


‘The main part of, the 
tinent,"” theses 
tween the southern tip of 
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Bones of Strange Extinct Elephant Dug Up in California 
In sand pit in California, forty miles from Lon Anges, were dug up the ober day teth, tusks, 


sind bones ofthe Imperial Elephont 
(of the mammothe unearthed i thought 


‘9 the onal angdom tore than 80,000 years ago. 
beithe largest of these extinct monsters ever darovered. 


‘One 


‘The photograph shove shows one of Ue tuaks, which was badly decomponed, aid out for Inapection 


Mars Swings In 
for a Close-Up 


‘The planet Mars wae 
‘pear ta wr on Octo. 
ber'37 than ie wil be 
‘sein for een years, 
Gh stronomen every, 
Shere etched the 
Planet osely in ‘en 
‘hers to collet further 
ets tat might sive 
Fes \mysteres Dr 
GrorgeVenBiesbroek, 
of Chicago, ts chown, 
Bere withthe famous 
Yerkes telescope with 
thie he observed the 
Blanet. Tees the are 
Ext tens inthe world 


and the southern tip of Africa, Previous 
sounding expeditions have given geog- 
Faphers some idea of the location and 
extent of the submerged plateau, but 
this was the first time the new sonic 
ig evices were used fr the 
method, an apparatus 
sede sounds down to the 


than the rest of 
the sea bottom, the “continent” 
lies from a mile to two miles below the 
. Tt was probably submerged many 


iploy 
alas, France, 10 guide 
the harhor in thick weather. 


struments which 
‘They travel long 


distances under the surface of the water. 
‘At Calais, the lighthouse on shore 
transmits inaudible sounds in a code of 
dots and dashes. ‘The signals travel 
under water and are picked up by am- 
ing devices on ships nearing the har- 
These devices are similar to these de- 


veloped by the U. 8. Navy and the Coast 
and Geodetic Survey for taking soundings 
at sea and for determining the distance of 


fa survey ship from the coast. 


A Goat Serum for Measles? 
PROSPECTS for improved and prac. 
tical methods of preventing that 
common bane of childhood—measles— 
look promising, according to Dr. Ludvig 
Hektoen, chairman of the medical divi- 
sion of the National Research Council. 
A small round germ of the kind called 
coceus, declared Dr. Hektoen recently, 
a been shown by research workers to 
‘present in our blood in the early stages 
‘of mi ‘The blood of goats that have 

ted with these germs, he sai 
acquire immunizing properties that 
as a preventive of the disease in humans, 


‘This goat serum, wh 


Not All Birds Shun Divorce 
UR idea 


iat binds never get divorces 
ther fat loves through 
ife received a rude jolt the other 
1 when S. Prentiss Baldwin, of Cleve- 
land Ohio, announced the resulls of 5 
ten-year intensive study of bird habits. 
dwin kept a day-by-day record 
of the lives of a number of household 
wrens which nest estate, These 
report, ust 
raised two broorls of young a yea 
cach, year, between the 
parents usually chan, pes 
Betoy intel caiy sie etna bese 
were helpless; after that the parents felt 
quite free to make a new marital 
arrangement, 


Her Feat Was Creating Nothing 


HANNEL swimmers and Babe Ruth 
not the only ones who have been 
breaking world’s records, Ag this. is 
written, a woman scientist of Vienna, 
‘Mime. Anna Schiermann, clai dis: 

nm of coming nearer iyone 
the world to producing absolutely 


In a glass bulb in her laboratory Mime. 
Schiermann has produced a vacuum 0 
nearly complete, it is reported, that the 
amount of free gas left in it can hardly 
be detected. It is so small that it causes 
a pressure of only one fifty-billionth of a 
pound per square inch, 

Ordinarily in obtaining high vacuums, 
specially prepared earbon is used (0 
absorb remnants of the gases not_re- 
moved by powerful air pumps, In place 
‘of the carbon Mme. 
stitutes tungaten Glaments whieh, she says, 
have proved more efficient. 
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Wonders of Everyday Things 


How Insects Give Us Shellac and Ink—The 
Head- Hunters of Borneo—Can Rain Be Made 
Artificially? —More Reviews of New Books 


“Modern Aladdins and Their Magic” 
By Charles B. Rush and Amy W 
Lite Brown & Co. 
“Here and There in Pop! 
‘By Jean Henri Fabre, 


ID you know that the shellac on 
your hardwood floors was made by 
insects, called the lac insects, 

probably in India? Soon after these 

Insects hatch out, they attach them- 

selves to twigs of trees and. proceed 

to shellac the branches, coating them 
with a resinous substance which is 
collected and purified, to become 


‘The ink on your desk comes from 
insects too, anid from fish, In Asia 
the gallfly “lays ink” on ‘oak trees 
ler the bark, Lumps or knots 
‘over the eggs, and these “ nut~ 
‘are cut off, soaked in water, 
ced with green vitriol, smucilage 
‘and acid, ‘The result is the best ink 
made. ‘The ink in your fountain pen, 
however, is probably. made from an 
artificial dye because it is smooth and. 
does riot thi 
varnish on the chair you sit 

fon is made of sap, hardened from 
ly gin the earth thousands of years. 
Perhaps it melted and flowed int the 
earth when the forests were burned. 
‘Thousands of people make.» living 
digging this gu i Imps rom the 


‘The chalk children use in school is 
made from the skeletons of sea ani- 
mals that lived thousands of years ago. 


‘You can see them by looking. at chalky 


“quakes ought up the se hottom 
“nied, forming chalk pits composed of the 
skeletons, so sinall that it takes a million 
‘of them to make a cubie inch of chalk. 


‘OUR aluminum kitchen utensils are 
made from mud. Tt took two hum 
dred years to discover how to extract 
light silvery metal from the earth. And 
the asbestos mats in your kitchen were 
from the earth. ‘This substance, 


ily. we take for granted. 
We meet them in our own homes, in the 
streets, but we pass them by without a 
thought. ‘They. and many others of the 
wonders of everyday life about us, are 
told in Modern Aladding and Their Stogic 
Here and There in Popular Science. 
If some enterprising person, we learn, 
had not smuggled a machine into this 
country in a cargo of salt more than @ 


By Tuomas M. Jonxsox 


hundred years ago, we should not have 
the knitting industry that gives us our 


stockings are made was a secret, too, for 
centuries. It was long a capi 
carry silkworm eggs out of China. 

‘Marvelous photographs can be made 


From" Mader debs ond Fi Mai 


How matches ere mode: This amazing machine 
farrey and dipn one milion matches st = ime 


today showing the different steps in the 

‘of a soap bubble shattered by a 
bullet. The exposure lasts 1/9000th. of 
sisi, Yas ha ten permet a 

raph was produced only 100 years ago. 

"Xnother Eitle known miracle of the 
‘world about us is that the plants in our 
gardens sleep at night, just as we do— 
that is, most of them do, All plants with 
delicate leaves sleep, and curl up at night 
to do it. Every plant has a characteris- 
tic attitude for nightly slumber. 


“Evenings with the Stars” and 
“The Romance of Comets” 
By Mary Proctor, Herper's 


‘LAMING crucibles of the heavens are 
the seven stars of the Great Dipper, 
‘ost familiar of the constellations. Each 
of them is a mighty molten sun, probably 
ter than our own sun; a fry furnace 
in which such stubborn metals as steel 
and iron are reduced to glowing vapor. 
“Air upon these suns is a mixture of iron 
and zine steam. ‘The clouds that fo 
over such a world are metallic drops: its 
rains, molten metal. 


Five stars of the seven seem to drift 
ig set in 


together, forming a sort of dri 
the sky: the Dipper is ch 
thousands of years from now child 
not be taught to look for it 
because it will not be there, 

Tn fact, all things re chan 
tinually in the sky. 


‘There are old stars 
‘and young stars, and we can tell their 
ages by their colors. ‘The young star 
glows an ardent red. ‘Then, as tem 
ature increases, it becomes yel- 
low; then white or blue, ‘The Ih 
Tiantly white or blue stars are hottest 
and in the prime of life. Ax they 
cool, they become yellow and finally 
red again, before they flicker out. 

If we lived on a planet belonging 
to the system of Antares, our sunlight 
would he green or red, as one sun 
passed over the other. “For there is 
{green star, a companion to Antares, 

‘softer light is usally obscured 
from the Earth by the ruddy glare 
of the great Antares. 

"The writer of 


i : 

n somewhat new. 

yuaintance of the stars and co 
ro on 
“nights with the stars.” 
time that we hear the ancient tales 
shout them, we Jara to ; 
out int using a church steeple, 
a tre ora ‘ai nney a8 landmark and 

psan opera glass as 

‘Tiere really is tle di 

shooting stars, wi 

fon comets, for before they reach 

Earth they burn to ashes. 


“Rain Making’ 
By WJ. Humphreys, Williams & Wilkin 


HERE has the old-fashioned win- 
ter gone? ‘Where are the wonderful 
sleighing and skating of other years? 
‘The scientific answer is—right here, of 
course. The weather isn't changing, and 
ie ‘instruments es ae ogre 
been no persistent climatic change what- 
ever since weather records began to be 
Kept, Mr. Humphreys says, and he is 
cith the Weather Burea, It 


ve that, either. 
ing_ to bring on 
rain until Mother Nature is ready, he 
says, Take, for instance, the belief that 
thunder brings rin. Here i the trth: 
t takes electrical separation to produce 
a heavy peal of thunder, and for that 
there must be a correspondingly large 
amount of sus (Confinued on pope 113) 
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Try Your Wits at These Tests 


Six More Sam Loyd Puzzles to Help Measure Your 
Abilities—Y our Ratings and Solutions on Page 136 


Does Your Memory 
Play Tricks? 


TEWING these | | 
even black. checks 
ers tr rows-"vertcaly, 
Horizontally and on te 
Yarious regular digo” 


points A’and B. There 
are, however, other 
routes just as short. If 
‘you took that trip daily, 
invhow many ways could 
you vary it without in- 
creasing its length? 
‘Figure this out in your 
| head, “without putting 
pencil to paper—then 
tum to page 136 for 
‘your rating. 


‘analysis. ‘The solution 
‘appears on page 136. 


Have You a Good 
Sense of Direction? 


Have You a Good 
Business Head? 
‘ARMER WILK 


s cost hin 


respect 


‘stand. 


five percent. What id the 


‘mental 
to page 136 for on 


Untying Word Knots 


PALINDROME 
that reads the sam 


‘word, phrase or sentence 
urd or forward: as, 


AAAAWW 
our speed will determin 
‘word play—find your 
tip—a feline Bgures 


‘This One Takes Mental Agility 


OrOrO-OrOr 


it must pass over two 
‘opening jump might be 1 to B: 3 to 
‘A disk may be jumped over two single 

elf. ‘Then turn to page 136. 


Have You an Eye for 
Line and Form? 


square inches, 
‘arrange those dozen pins, 


tinuous fence 
only four square 

‘Note the time it takes you—then 
find your rating on page 136, 


Two Magic Tricks You Can Do—sy Kexxern B. Murnay 


‘The Traveling Glass 
HIS 
iment consists of 
placlng a glass of water in 
a hat, removing it under 
‘a bandana handkerchief, 


lass is found to have dis 
appeared, and then tohave 
traveled hack 


the 
the shape of the top of the 
lass, sewn in it, ‘The 
lass is left i 

the handkerchief, held by 
‘the ring, lifted as if it con- 
tained the glass, 


Spearing a Hat 


PUSHING cigar 
through your friend's 
est hat always provides 
endless amusement — at 
least to the other specta- 


tthe cigar i 
eforchand, and 


into the hat 
hand and with the right 
and push the other bait 

ie cigar. inside the hat, 
‘on the other end of the 
needle, 
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Brazilian Helps Us Fight Snake Peril 


Bite Serum Soon to Be Sold in Drug Stores 


Secting enmogh poison 
Pea 


* farm in Brazil. 
1 the poison from 
ange, the serpent 
down with a 

ind the head, 
of harm's way, 


ENOMOUS snakes are made to and world’s foremost snake expert 
dld their poison. and for the first Ditmars observed how reptiles 
‘a famous snake bite serum is being handled to obtain the deadly fluid. “On covered with 
produced in, the United States, his return, he commenced the work of cheesecloth, the enraged make bites the 

Rew York Zoological Park tthe serum in this country, and releases a flow of v 
maral. paying a return visit, has 

mars, curator of reptiles att been collaborating with him. 
visited the largest snake farm ‘serum standardized and dis- 
world, at Sao Paulo, Brazil, to study tributed so that it can be purchased 
thods of extracting the ‘venom of over the counter of any drug 
pus serpents and making it into - has loug been a need in the U ‘The only certain cure in case of snake 
Phere, under the guidance of Up to now our supp bite, says Dr. Amaral, is prompt applica- 

Dr. Afranio do Amaral, head of the farm life-saving antitoxin has come from tion of this snake bite serum. 


Government Fabric Tests Tell Us How to Buy Clothes 


makes some winter coats kind of fabric, but on the closeness of the ity are more effecti 
than others? weave. wot exposed to 
Unele Sam's Bureau of Standards has Finally, the tests so far have led to the denser, heavyweight fabi 
just completed a series of experiments to conclusion that fabrics of moderate for keeping out the wind. 
answer this quest The “heat retention 

tests are made with « 
square metal plate 


injected 
gradually acquire immunity tc 


serum is 


7 
ind, while the 
sare better 


the goods from which 
id over 


of cotton ean be just as 
warm as a wool one. 
Tt is not the kind of 
fabric that, makes the 


etetical 

fo study: the prob 
lems of textile me 
facture, the bure 
constructed. the labo. 
ratory-size textile 
plant pictured here. 
ir conditioning ap- 
paratus,a part of which 


bout the way the fa 
is woven. 
nthe experiments, 
the fabries were put 
through three differ- 
tests, measuring 


their ability to resist Is seen at the ceiling, 
wind and air, heat, permits regulation of 
and moisture. In temperature and hu- 


every case it was 
found that resistance 
depended not on the 


midity to obtain any 
desired working condi- 
tions. 
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You May Drive Your Next Car Sideways 


New Auxiliary-Wheel Device 
Makes Parking Easier 


‘Above: ‘Moving sideways to the curb between 
‘ro cara and not touching either. Right: Car 
‘sed ff the ground for the sideward move 


O* A crowded street in Balt 
Md passe 
were amazed to see w five-passe 


ger car stop suddenly, move sideways, ‘es 
and slip smoothly and easily 
into a parking space . 
two inches longer Left: How the four aux 
F ry. wheels ae. ateached 
tod controled by pect 
fevers, "Note thie pow 
‘nuit the 


er's having to 
seat. The 


inet 
aeross the street oF for the full 
more and the vehicle began to ‘These small wheels are made to de- cing halted, the ear may be 
ways toward the curb, hetween two other scend through the use of a worm gear, lowered again or it may be lett" 

cars. Immediately against the curbstone connected with the transmission, and air.” Removal of the vehicle fro 
hut without « the driver, press- operated by the engine of the car. When restricted parking space is merely a 
ing on the clutch pedal, brought the the small wheels touch the pavement, the matter of reversing the proce 

wise journey to an end, worm gear continues to work, exerting Other advantages of the 
This remarkable feat was accomplished powerful downward pressure, with the sides its application to parking, are 
through the use of an ingenious new result of lifting the car bodily. pointed out by the inventor. Because it 
arkine device, the invention af Vilor P. "When the 3800 pound, weight is up- cnubles the drive, in his seat, to lift the 
Williams, a Baltimore engineer. ‘The ported by the auxiliary wheels, a shift of car clear of the ground, it does away 
device carries four small, solid-tired the special gear-lever operates a mecha- the hand jack in changing tires. Similar- 
wheels, concealed beneath the chassis of nism which causes the car to ly, the added clearance simplifies the task 
the car close to the vertical plane of ways on the small wheels. This, too, is of making repairs underneath the ear. 


— - : Old U. S. Monitor Now 


a Floating Hotel 
ONORABLY retired from the Nav 
the U.8.8, Amphitrite, a war ve 
‘sel of the monitor type, has been con- 
verted ivto a palatial and luxuriously 
‘equipped hotel. ‘The large rooms within 
are in striking contrast to the usual stall 
Its dazsling whiteness and. flutter 
flags make the former 


are set at right angles 


ferry the hotel guests to and from shore. 


6 
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Novel Fire Escape Formed by Cable and Belt 


Sliding down the new “See excape.” He 
‘controle the speed by means of a thumbscrew 


World's Largest Transformers 


TOGEST oftheir Kind in the word, 
four gigantic single-phase trans: 
formers have been built by, the General 
Electric Company for the Pen 
Power: and Light Company. inthe 
photograph at the right are seen the coil 
and core of one of these mighty units. 
‘They have an overall height of nearly 
th of eight 
fect and a width of about twelve fect. 
Four of the were constructed, 
three to be used in, one bank and the 
fourth for a spare. The total weight of 
ich the vil 


ings for 11,000 yolts, 
front of 


C. C; Chesney, 
manager, all of the General Electric's 
Pittsfield Works. 


G. Pacciali, engines 


Why Your Auto Engine Starts Hard 


will follow 
terest the experiments now 
Twcing made by Bureau of Standards ex- 
perts John O. Eisinger and Stephen A. 
Bucking, to fin 

motor starts hard in. wintertime. 

"To simulate actual winter conditions 
for these tests, brine at freezing tempera 
ture is circulated through the water 
jacket of the motor and even, the air 
‘supply to the carburetor is refrigerated. 
‘A careful check is kept on all operating 

itions; various temperatures are 
tested with all kinds of gasoline as well 
ifferent motor compression ratios and 
tarter motor speeds, and the results 


Tt is expected that the results of the 
thousands of experiments will help both 
he automobile manufacturers and the oil 
dustry to overcome winter hard start- 
ig troubles. Already, says Mr. Eisinger, 
there is a tendency on the part of oil 
companies to improve gasolines in re- 
gard to their starting characteristics. 


DOWN a steel wire to safety, support- 

ann es Bat ies Be tome 
of this latest type of fire éseape, produced 
in England. 

‘Trapped in a burning building, if 
you're lucky enough to have this outfit 
‘on hand, you quickly attach the long 
wire cable to the window sill or any other 
support. drop the wire out of the window, 
and adjust the screw that fastens the 
helt to the wire. Then you slip into the 
belt and slide down, 

‘The supporting belt is hung om the 

by means of a wooden block having 
a xigzag slot cut in it for Tole to 

through. ‘The speed of descent is 
fomtrolled ty’ a thumbscrew inthe Black 
which provides tension on the wire. 

Tt is a device which should be kept 
handy, the inventor thinks, in every high 
building, even where there are the usual 
fire escapes, for these are frequently 
Blocked of, 


‘A notable gineering feat: coil and core of 


the worlds Begest singe phave transformer 
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‘This Cotter Pin Won't Slip 


HL and grease on the mach 
hands make it tricky job for 

fasten a cotter pin it slippi 
hened surface of the improved cotter 

pin in the picture above provides a good 

hold, giving hi 

the jaws of his pli 


Versatile Clock Runs the House 
‘ITH almost human intellge 
recently. invented lock as 

the usual duties 

keeper. At 

piece turns 

off. Besides showing the ti 
has two additional hands to 
day and the month. 


supply from 
prived 


J. F. Van Slyke of the 
itute of Amer 


Borolagical In 


Locomotives Get Speedometers 
‘T LAST locomo 


dered the accompli 
Hitec opesind, 
‘employs a magneto run 
wheel. An indicator, calibrated 
Its or amperesy is 


per hour instead of 
‘mounted in the cab 


“Testing engines and focls at the Bureau uf Standards to solve starting troubles 
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It's Wrench and Hammer in One 


AX ALLPURPOSE toot, combining 
several useful features is this odd- 
iooking combination hammer and wrench. 
Its versatile jaws drive a nail or twist 
pe with equal ease. A 
removes nails even i 
quarters, | Row 
gripped with the 


Soap Mining a New Industry 
EAR Death Valley, i li 


‘oft smooth rock, rat 
of tl 


excelent cleansing proper 
Observing the Indians using it, 
. & pioneer settler of the 


It Massages While You Swing 


‘WO body-strengthening features are 

incorporated in the new massage ex- 
ier above, the invention of -Alwi 
Kost, of Poriland, Ore. While the 
ducing rollers on the massage cradle (in- 
set, above) are getting in their work o 
chest or abdomen, the muscles of the 
farms, hips and chest are being exercised 
‘on the hand bar. The user swings from the 
hand bar while his chest, back, waist or 
hips rest against the massaging cradle. 
‘This in turn follows the movements of 
the body. 
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Eight Minutes for Your Photo by Slot Machine! 


‘OU step into 

what looks like 
an clongated  tele- 
phone booth, seat 
yourself, assume 
your best smile, and 
ropa coin in a slot. 
‘There is a whirring 
sound, powerful 
lights’ flash on, a 
shutter winks. You 
step out of the 


booth and a few 
minutes later a fi 

ished strip of eight 
photographs of you 
is delivered at the 
other side of the 


graphic machine, 
falled photomaton, 


an electric motor. 
Four 400-watt elec- 


intermittent pauses. 
these pauses, the cam 
opens 

‘open each time for 
second. Leaving the eamera, the pic 
strip enters the developing” solutions— 


Mechanical Driver Tests Balls 
ADOUT the cay way tan ont 
golf ball ws 
Yention of the testing 
to play golf with 


ug club 
tomatically, hitting the 


perates 
ball with predetermined fo 
son conducting the tests si 
|. thereby. releasing w 


cause the elub to hit the ball with a 

standard force. The illustration shows 

the position of the mechanical driver after 
ng the ball. 

nce the force of the drive can be 


Fesition of mechanic 
‘iver aft httng the ball 


eal 


‘Cutaway model of the photomaton, of seléaervice photographie 
‘machine. Its inventor, left i potting out the incloned wwitch: 
r3 pone. the man at the right in examining the finased 
‘tures: and the gil in the booth iv rendy for hee pictues 
‘opper right of the booth it the reel of senaltized paper 


first the developer, then a bleaching soli 
4 clearing solution, and lastly’ 
toner that gives the pictures their sepia 
¥ the pictures are squcegeed 
excess moisture, earried on a 
in through an electric hot air dryer, 
and delivered as finished photographs, 
‘The entire process requireseight minutes. 
Enlargements can readily be made from 
the small photographs. 


predetermined and measured exactly, the 
‘operation is said to furnish an accurate 
test of a ball’s balance, resilience and 


Aluminum Trolley Car Arrives 


HERE is one city in the United 
States, at least, where street railway 
officials will not admit that the street car 
is becoming a back number. ‘That city 
is Cleveland, Ohio. 
cli Cleveland Street Railways, have 
leveloped a new type of ear which, by 
increased economy and efficiency, is ex- 
pected to give busses and taxicabs a run 
for their money. The materials 
F ised in its construction are the 
sew fghtweight alumina 
leveloped for 
aircraft. ‘The new 
ear is “nearly one 
fourth fighter thai 
a steel car. As 
result, less pows 
required to run 
and itean be started 
and stopped. more 


easily and quickly. 


reduction in operat 
ing. costs, part of 
which are due to 
the frequent stops. 
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Astronomers Check Up on Continental Drift 


Dinas font 


stems of tobacco, itis reported fro 
Europe. ‘The waste from tobacco fas 


Paper Money from Tobacco Waste 


RABLE er currency can be 
P'the waste cuttings and 


first treated by achemical process 


to render it tough and pliable. Tt is then 
rin through special machinery to cut it 


fine and is used as a 
more costly waste linen rags. 


“TEST, yourself with the follow: 
if ‘twelve questions, selected 
from hundreds of queries sent in 
hy readers of Porvtan Scresce 
Moxruty. ‘The correct answers 
‘appear on page 142. 

1, Where are the oldest trees 
in the world? 

2. What is the usual path of 
storms across the United States? 

3. Why do the Eskimos eat so 
much fat? 

4, What ancient American peo: 
ple made human sacrifices? 

5. Why might a dike between 
Florida and Cuba spoil the cli- 
mate of England? 

6, Where do ants raise mush- 
rooms for their food? 

7. Which is the greatest muse- 
um in the world? 


8. Why are negroes sometimes 
called ““Senegambians”? 


9. Who built the first ships? 
10, What are staircase farms? 


redgg What plant has the largest 
12, What istands have the most 
unique vegetation? 


How Much Do You Know of 
the World You Live In? 


bstitute for the 


RE North and South 
‘America drifting hither 
‘and thither upon the bosom 
of the ocean? “That is, what 
astronomers suspect, and pro- 
pose to find out, with the aid 
of such instruments as that 
illustrated at the left. 


strument, which compares lo- 
al astronomical time with 
‘standard lime signals received 
by radio, as part of a series 
of tests at San Diego in con- 

mnetion with stations at Al- 
‘and Shanghai. Startling 
disclosures may result from 
these experiments, though the 
experiments may ‘have to be 
repeated for several years, for 
checking-up purposes, before 
Aefnite conclusions from the 
observations can be drawn. 


atory, Washington, D. G. At the left is 
Dr. Frank B. Littell, professor of mathe- 
matics at the observatory. 


New Loudspeaker Fire Alarm 


TS USING 8 new fire alarm recent 
installed. in ‘Birmingham, “England, 
instead of pulling down a hook you speak 


Lefts New fire slarm cloned. Right, show 
lng the bradepeater horn i the call bow 


peter mpeg telgri 
speaker in the fire station. 1 the 
fire box door automatically. switches 
the telephoning current, ‘Through at 
other loudspeaker in the bax itself comes 
the amplified voice of the fire chief, nsk- 
ing where the fire is and telling you what 
to do until the engines arrive! 


Magnifying Lorgnette Saves Eyes 
"TO ELDMINATE one-eyed savnting 


through a magnifier to discern m 
nuteletteringon maps and drawings, army 
fngiacers “have stonted these” novel 

jocular “lorgnettes.” When held be- 
fore the eyes. they make the smallest 
details of aerial maps and photographs 
plainly visible. 

‘ow the interesting possibility has 
been suggested of making stereoscopic 
relief maps that, when viewed through 
these glasses, will make high mountains 
stand out and valleys appear as sunken 


n the photograph, Lieutenant J. 
Young of the Engineer Corpsis seen 
the new aid to the eyes, 


Inyents Silent Railway Car 
TT HE protien of engine vi it 
is reported, 
quered by a Swedish railroad engine 
Magnus Tackdind, of Stockholm, Heh 


nderslung motor, 
rameof thee 

re wheels from 

sets of gears, 


entirely separate from the 
Powers supple tothe 
the motor by five distin 
allin simultancous use, 


Colored Movies Show Operations 


OTION pictures of surgical opera 

tions in natural colors have heen 
‘obtained in Berlin, Germany. A three 
flor process is uaed. Reflectors con- 
‘ceutrate powerful light on_the operat 
table, ‘The camera is self-cra 
electric motor drive being controlled by 
fan operator who watches the progress 
Of the operation through a telescope. 


Tool Grinder Uses New, Simplified Motor 


KING a leaf out 
manufacturers of this new tool 
an alternating current motor without 
winding commu- 

tators or automatic 
switches. Acon- 
denser that ischarged 
from the power 
discharges the 
coil inthe 
‘This is followe 
the current directly 
from the line through 
the main coil, which 
draws the charged 
part of the rotor 
toward it, 


of the hook of radio engineers, the 
inder have produced 


special starting 
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‘when still in the design stage, 
by cardboard dolls. 

‘A caniboard doll with mov- 
able arms, legs and head, cor- 
rectly jointed, has been care- 
fully drawn to scale. It is 
made one fourth the size of 
the average man, as this is the 
scale to which most machine 
drawings are made. 

In machine design, it is 
important. to insure that the 
parts of the machine be con- 
venient and accessible; to have 


Butter Churned While You Wait 
TARYING the time-honored method 
of turing cream into butter, a 
French inventor has devised a new ma- 
chine to accomplish the same result 


fuetion tube draws sour milk from a pail 
at the right, the flow o bei 
Inted by-a valve at the end of the intake 
je. During the churning in the middle 
cylinder, butter is ejected as fast as it is 
formed, ‘and is forced out. through 
mall tube at the front of the machi 
into the pail on the left. 
From 100 to 150 quarts of cream can be 
converted into butter with. this device 


‘monotonous hand cranking. 


deine thrown up by curved white rector 


Homemade Boat Glides on Stovepipe Pontoons 
of being put together or that buoy: Tngeniously 


Cipasie 
ibled in a few minutes, the 
illustrated below 


Above 
owt tn "a Bein 
ke. ‘Right 


0 


Cardboard Doll Tests Machine Designs 


ard and back 
real operator would do, 


Shaving Mirror Has Own Light 
‘OR the man accustomed but not 
in poor light 


the shaving mirror at the left offers the 


body have ‘been 
for the figure must 
ard 


it 


pleasant novelty of “a light that shows 


the face.” 
‘concealed behind. the mirror is 


Light from 


reflected upward ow the face the lamp 


being thus safely shielded from the 


KNOW YOUR CAR 


H Soeexe 
i Follow these rules during cold 
4] weather 

Te, Une the’ choks 
posi’ 
1" tet ta sioner sas sty 
|| witht eat crSorcedesencl 
|| Ieittaine proper temperstore 
H 
H 
i 


little as 


3. Never race the motor idle or 
drive fast until the motor has had 
time to warm up. 


4. Keep enough of the radiator 
3) surface covered up so that the 

thermometer will register sum- 
mer running temperature. 
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cA viation’s Advances at Home 


January, 1927 POPULAR SCIENCE MONTHLY at 
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Miners Now Wash Gold from Sand by Machine 


[EKE, the ott 
‘miner's gold 
an, which washed 
gold from sand 
and rock, is the 


except 
that it's entirely 
automatic and 
adapted to the 
high-speed 
requirem of 
modern mining 
methods. 

Water flowing 
down the slopin 
platform sep 
rates the gold from 


Modern miner» “¥old pan,” with ts inventor, J. He Ratsife, ae right 


Could Crush Mightiest Girders 


10 POWERFUL that it ean ¢ 
huge steel I-beam as 
of cardboard, this E 
at the right, ‘the largest 
in the world, ean exert a eru 
‘of 10,000,000  p \ 
stress to wh 


‘approx 
is used at the Bureau of 


uch weight they ean 
‘Kling, ‘The results 
of the teats become a part of engineers 
books of tables, to be 

towering structures of 


RubberSpats 
the Latest 

LAPPING 

sloshes are 


footgear. Rub- 
her spats that 
pull over the 
stockings, cover- 

the” whole 
offering of a 


‘They pull up snuety 
over ie “tockines 


the bnaaeat testing machine in the world 


of a new photographic 
equally’ sensitive to 
I colors, is expected to bring abo 
i picture 
ly plastered) make- 
Up may be necessary for the actors, and 
the director will he able to arrange the 
setting knowing that the scene will ap- 
pear on the screen as it does to his eve 
a color photography, as well, the 
tion promises to make possible motion 
pictures in perfect natural colors 


A neat pou, “vamp” 
by a toy maker in G 
and eyelids mi 


‘This Water Pail Folds Up 


ANATER pail as part of the potable 
“ fishe 
le now 


rons to ke 
when inne Pietied eta 

top photo shows how compactly 
can be folded together, 


Dry Hay while Sun Isn’t Shining 
UNSHINE m 


tion by 

Arthur Mason, of Chicago, of a new c 
ing machine, In a recent demonstra: 

one hour elapsed between the placing. 

of fresh-cut, green alfal 

and the removal of dr 

Ihags. ‘The same process w 


have de: 
id deprecia- 


Farmers are stid to be 
abit the new 


Weather Maps Sent by Radio 


HIPS at 


Rubbermatsprotect the 


y sings weather map! . ieate __delicateapparatus from 
striking resemblance to human eyes. [osiving spparnter with the sites which weer the soap shocks atid vibration, 
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Magnetized Checkers Stay Put 


INSKID checkers containing small 

horseshoe magnets are_the latest 
novelty for checker players. The checker 
board iste 9 the magnetized pi 


checkers are said to retain thei 
lfinitely. 


Muffles Locomotive's Noise 
[OCOMOTIVES that slide along. in 
peaceful silence are one. mirac 
result of applying the Maxim 

war-time muffler of fi 
Fight American railroad systems have 
stalled silenoers of special design on t 
il-electric locomotives. 

Placed on top of 

neer filters out the sound from th 
‘exhaust by a carefully worked out series 
of sound reflecting planes which do not 
interfere with the escape of 
aves to t me 


What Electrical Devices Cost 


JeST how much do, your ceetric ap- 
pliances—toaster, iron, and. so on— 
cont to operate? A specially constricted 
test hoard was installed recently in a 
Montreal, Canada, department store to 
answer this question. When the appliance 
under testis pluuged into the bowed ws 

ial sh 
ampe r 
‘The line voltage 
between the two dials, 
costs per 100 watts appears 
cards at the side of the board. 


shown on a voltmeter 
‘The scale of 
‘of the 


the switch plates. 


Prehistoric Beasts in Plywood 


ECENTLY a series of 1 
‘models of prehistoric exes 
was made at the Natural History 


Museum, London, and from these 
designs were made for an untissal 
set of small modes to be 

reproduced in plywood. 
‘The models offer an ex- 


and mammoths that once 
roamed the earth, 
many schools, parti 
iy schools for the blind, 
have already adopted 
them for instructional 
Purposes, 
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“Traffic As Usual” on a Moving Bridge 


ITHOUT disturbing the normal 
flow of automobile traffic in the 

fornia engineers 

to place a ne 
ridge to take the place of the existing 
struct When the old bridge at 
Montebello, just outside of Lox Angeles 


“Testing the current consumption of an 
deetrie hotplate. Hote the dial that 
eater the power mended 9 operate 
‘Various Gletreal devices for the home 


fon an impo 
hb pared for speedy removal, the 
dy assembled, was i ed 


photograph above. 


Chases Fog for Aviators 


(og, precipitates 
Versatile Saw Run by Motor 


of its elcetrie 
motor ke 
the swing’ 
saw arm out of 
the way when 

otin use, 
When work is 
to be done, a 


1t anes wood, leather, 
foer, even ate tubes 


by an airplane 
between Han 


‘The plane beat the first pigeon 
by three minutes. 
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Acrobatic Auto Rolls Over Sideways, Even Loops the Loop 


HE, audacious young autowobilist, ly inclosed in a heavy steel putting on the front wheel brakes while 
rolling along upside down, abv about which side up driving at top speed. This capsizes the 
ce, and ihe he lands, Mercier makes his extraor- car, which then rolls over and over on the 


dinary mach 


stand on end, ro sturdy metal hoops that inclose it, and 
fiually comes to rest undamaged. 


Goggles for“Aviator'sBlindness” 
HEN Commander Richard E. Byrd 
flew to the North Pole last spring, 

the glare of the sin’s rays reflected fr 

the limitless expanse of dazaling snow 
gave him an acute case of snow-bli 
ness. Even in ordinary flights, aviator’ 

‘eyes suffer strain (10m light reflected from 

ielow, reaching their eves at an nace 

customed angle and falling on a part of 
the retina that is little used to strong 


lag 
recent months 
Since the pest hi 


tra low cutting blades 

e surface of U 

leaving no. stubble. ‘The borers 

wved with the stalks, to be erush 

the husking process, ‘The low 
said to reduce materi 

ext year's brood of corn bores 


j to proslure an evepicce of 
highest optical perfection, to eliminate 
the danger from imperfect or distorte 
sight, fatal to at the sa 


Odd Roadside Hawk Nests on Telephone Pole 
Sign 'STERIOUS leaks and cro 
RMS, hat, na New Jersey’ telep! 
even the 


rious Tight ra 
Ttis expected that th 
ish gree 


and direetions for 
motorists who 
pass this st 


Ierely hy th tas watching tem. 


New Speed Typing Like Printing 


STS who have all they can do to 
late the forty-orld keys on the 
le alph 


‘a remarkable new ty 
Fred A. Dolph, of Washi 
was designed especially: to make writing 
easier and faster 

Each alphabe 
Tine, as 


Crushes Mountains of Ore 


Axe gyratory iron ore crusher has 
just been = ed for use 


Mother Hears Baby, Upstairs, by “Radio” 


PH the aid of an 


cation of radio apparatus, de- 


for hee by Frank Lester, of New 
ke man, 


, Mrs. Benjamin N. Fi 
nd Hill, N. Y., can keep as 
ful a watch over her sleeping b 
while seated comfortably onthe front 
porch, as though she were upstairs 

A inierophone hung on the side of the 
baby's eri is wired to an audio amplifier 
which’ operates a loudspeaker on the 
porch, transmitting the first waking wail 
Of the sleeper or any other warning sound 

The loudspeaker may he moved to the 
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Signals Stop Long-Winded After-Dinner Talks 


TTHa broad 
hint on the 
banquet table like 
the device illus- 
trated at the right, 
after-dinner 
speeches may lose 
their terrors and 
listeners may be 
reasonably sure 
that the speaker 
will not stretch 
his two minutes to 
twenty. 
A green light 
“start talk 


sit dow 
impersonal and so un- 
¢ is the man who dis- 


signal at a reve 


A Master Whittler's Triumph 
HITTLED almost entirely o 
wood with a pocketknife, th 

markably iplete working model 
strated at the left 
of oo ee 


Ti complete 
tothe air brakes, 


Kitehen, to the laundry of to any other 
room where the mother has to be for 
some time, permitting 

disturbed, knowing th 


the squash, which 
weighed 115 
po 


“This pumpin ma 
ls. two hundeed pi 


How Colored Lights Affect Us 


EW discoveries about: colored. lights 
nd theie effect on human el 


jenna, it was 
yellow light ‘we see 
printed letters more accurately; under 
bine light, more quickly. 

In the experiments, the persons tested 
The micrrhine oe looked at letters printed on cards, like 
ante s the cards used by oculists, Four lights 


as oe low, red and blue. 
cievare ame iY More letters 
Gena iC te were identified under the yellow than 


der the ote lights, However, when 
only a brief glimpse of the cards was 
permitted, the best identifications were 
made under the blue lights. 
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—-~ Inventions to Lighten 


‘top cam be nt for ny thickness 


Alll the Scrubber Needs 


‘Soup and brush go with this handy 
Iovvecleaning pal above, contained 
individual hers 


flirty oe soapy water thot happen 
to'rum down the outside of the pal 


Puts Power in the 
Washtub 


‘above inn inuney th ate 


{in electrical washing machines 


Saves Sore Knees 


‘She who serube floors. wil 
Sppreciate the comfort of sot 
‘Sona in th 


pew serabbing 
ting wot 
1 polntered toe the Tees 


A Non-Grease- 
Spattering Broiler 


Speeds Up Window 
Washing 


For a Neat Job 
at Egg Separating 
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Household Tasks 


wr 


‘A Labor-Savis 

aoe Dries Wastndors 
Right: A typical elec on Rainy Days 
percents 


owrewife.” Note the 
dectric range, sie 
‘with "batten ‘lertie 
ishwnsher, electric re 
Irigerator--awhateree- 
{nue of servants atthe 
pushing of abuttont — 
Beriden the.” Kitchen 
cabinet ‘and refene 
‘Shute to "incinerator 


‘hat sutomatiealy tara 
‘down the gas when the 
fir gets oo warm, mae 
Ing sorching tmpownbe, 
itn interewting feature 


‘ently fromm clamp > ‘Toothbrush Hygiene 


Double Duty 

‘With rubber Bade at 

(cee tnd and = metal one 

the others this Bete 

Seep et) “does its a 
aan Aluminum Plate Subs for Double Boile: 

Bieiicioney. The rubber ‘Food won't burn when i is cooked over this ridged 

‘en i for pistes, the metal atuminum hotplate, saya the maker. Tt keeps the 

Se coking pons end pes ‘eobing utena from digect contact with the fame 
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Fn to Hook Up a Radio Set 


With the Right Kind of Equipment, 


IMES have changed as far as radio 
nstallations are concerned. It ix 
longer good form for the man of 

the house to install a radio receiver 
ir so complicated control 
nm make matt by 
ac 
in the 
set. 


such a way that no on 
family can figure out how to ran th 
ily enough, the actual use of 
receiver has been steadily’ growing 


more simple, even while the receivers 
themselves and the accessories that go 
with them have become more complex 


Jation work is caret il if the 
faccessories that go with the set are ea- 
pable of rendering good service for long 
periods of ti 

Th to huy an expe 
aa then the other nevenary 

rts of the equipment is responsible for & 
feat deal of trouble. If for 


inferi 
applies, of course, regardless of the total 
unt involved. 


or priee 
a carefully 
from in- 


tubes 
ing, for best results, of four standard 
{ype tubes and one of the new power 
tubes. 

‘A six-volt storage battery to run the 
tubes, called the A-hat! 

‘A storage A-battery charger. 


Carefully Installed, 
Can Be Made a Marvel of Simplicity 


By Aurrep P. Laxe 


It’s Child’s Play 


A set of dry cell B-batteries or a B-bat- 


Behatteries, another piece of equipment 
will be found well worth while. That i 
an automatic switching relay to turn the 
Becliminator on and off and control the 
trickle charger as well. 

\ diagram of complete installation, 
showing all of these items, appears on the 
snes pa 

ur dealer will he glad to help you in 
the choice of good equipment for your 
ct, but the devision as to what to choose 


Sti ox cite tees 
there i practical "Take vacuum 
ts as exneThe bes radenare 

ily. more expensive. that the 
Taolleg™ variety, and thee iv no come 
parison between goon tubes and sccond 
fate tube a far a long life and fal vole 
tine are concerned, 


STORAGE, batt 


two thirds as many hours 
as the rating of the hattery expressed in 
ampere hours. But if you buy’ a trickle 
charger which will keep the battery fully 
charged at all times, the eapacity is of 
Tittle importance. In fact, if you buy a 
trickle charger it is desirable to purchase 

battery, because the in- 


purchase price. A battery : 
to sixty ampere hours is large enough for 
ube or six-tube set under these 
conditions. 
It will be up to you to decide between 
of dry. cell B-batteries and a B- 
batteries will be 
‘cheaper to start with, but the B-elimi- 


nator will be cheaper in the long run, 
farticolaty i you use the set for many 
murs a day on the average. 


Your Receiver 


Pechaps the most important item of all 
is the londspe ‘ean get one at 

up to 8100 a 
nuke y 


Ttigall a matter of tone quali 
‘ will have to decide, 
at has beet placed 


Will be necessary, of course, unless you 
purchase a loop-operated set, 


posible, nnd 
need antenna wire, insulators. light} 


all the gadgets 
. provided it is 
place i r 
{a the cellar so that the members of the 
household will have nothing to do bi 
turn one switch and turn the dials to t 
desired station, “An installation such as 
shown in the diagram will give you 
actly this result. “Everything except the 
set can be placed out of the way W 
you can give it periodic inspection and 


For Two Antennas 


AF you wish both indoor and outdoor aa 
‘eas, this since pole double throw switch 
is the simplest arrangement. Connect the 
‘tatenaa Binding post uf the receiver to the 
‘Senter termine ef the switch, and the an 
Seana ‘sien to the remaining. terminals, 
‘en you can throw the awitch to ether 


January, 1927 


attention, When the switch on the set is 
turned on, the current flowing through 
the automatic relay turns off the trickle 
charger and turns on the B-climinator s0 
that the set is ready to use. When the 
switch on the set is turned off, the current 


flowing through the relay is cut off too, 
and it snaps back to its original positio 
shutting off the B-climinator and putting. 


the trickle charger to work again. 
‘The illustration, for the sake of clear- 
ness, shows all of the accessories as sep- 
arate instruments. You can buy them 
way or in several di 
The storage 


utlit is almost negligible. 
ve to test the hattery with 
jer every a0 often to see if it 

ng. In fact, all that is 
needed isan oceasional inspection to 
rake sare f ‘working 
properly, nal supplies of water 
ah the storage battery and 

he trickle charger if it hay 
the Tiquid type. M 


1k wires are bound 
to cause trouble in time. If you have the 
power supply accessories in a coset or in 
the cellar, for instance, make sure that 
the down wherever 
they are vis 


N. MANY local 
there are a number of local stations 
is desirable to have both loor and 


to bring in semidistant andl 
the indoor antenna 

the local broad- 
casting, particularly when the static is 
heavy or there is a thunderstorm in 
progress. ‘The simplest arrangement to 
void loowe wires is to use a single 
teh, as shown 


the two antennas to the remain. 
ing terminals of the awiteh. 
Mie question frequently aris 
5 thew far fo ther 
ceiver the power supply 
tand the loudspeaker: maybe 
placed As far a the Tow 
speaker is concerned, it may 
be placed at. almost any dis- 
tance from the receiver wi 
‘out diminishing the volume or 
ng the quality. The B- 
beth nian ody co 
tteries also may be placed 
fat any desired distance from 
the set. provided the wires 
from them are bunched to- 
uether, Sometimes a steady 
squealing noise is produced 
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What You Need for 
Radio Satisfaction 


1. A good receiver. 
2. High grade vacuum tubes. 


3. Areliable storageA-battery. 
4. Astorage A-battery charger 


5. Largesize dry cell Bebat- 
teries or 


A dependable Be-battery 


eliminator. 
6. Dry cell C-hattery. 
7. A tructoned loudspeaker. 


when the B-batteries or Bei 
laced many f¢ -. A squeal of this 
always can be stopped completely 
by connecting 14 or 1 mfd. by-pass con. 
densers between the B-battery” binding 
posts of the set. Make sure that the con- 
densers ¥y for this. purpose are ca 
ble thout 
nidenser 

pies binding posts 


to the minus-B binding post. 
‘battery should be placed 
him six feet of the set unless you use 


connect 
it is not necessary to 
more than twenty or th 
set, For this distance use 
than No. 12 gage. 


tthe hatte 
9 feet from the 
re not stnaller 


m tubes are now sold 


now how to: make su 
them out through 
up the power 
heat way to do this is 
posts of the storage bat 
tery to the hinding posts of the set hefore 
you do anything else. The red hindin 
post on the battery must be connected 
with the binding post on the set th 
marked plus A. If you are installing an 
© binsling post of the 


automatic relay 


59 


relay. should be connected with the re- 
‘maining terminal of the storage battery. 
and the other terminal of the relay should 
be wired to the minus-A binding post on 
the receiver. Next put all the tubes in 
the sockets and turn on the switch on the 
set. If the tubes light and there isa slight 


sure that your hook-up is correct up to 
that point, 


E CAREFUL not to get the battery 
terminals reversed, as the set wi 
te, although the tubes will light 
he relay will click, 
Radio fas ws have used dry cll Be 
batteries are often confused when they: 
attempt to connect a B-battery elimi- 
nator for the fi ‘The binding 
posts 0 
nected with the binding posts on the 
radio set that are marked the same way 
If it happens that there are more binding 
posts on the eli 
the set, connect the bi 


net 


on the eliminator unconnected, 
‘Mer you have the eliminator I 


eliminator into the socket i 
that is marked Bectiminat 
nect the trickle charger with the storage 
battery, making sure that the red, oF 
plus, terminal of the trickle charger is 
with the red terminal of the 
battery, and then snap the plug 
from the trickle, charger into the soc 
provided for it iu the relay. ‘Then you 
can silap the plug from the relay into the 
nearest electric light socket, 


UN a wire from the ground bi 
post of the reciver: to. the 

cold water pipe. Tt ist 

cally to have thi 


pe right be 

sxt room. 
us art required in 
pa good radio antenna, All you. 
a metallic wire from the antenna 
it post of your receiver about 100 
feet long and as high as local conditions 
will permit. Make sure that it touches 
nothing except an_insulati 

from th 
post of the receiver. 
ating up the 


mw connect with a water 
Sie te set o with one in 
‘There is no myst 
pat 


feosane Caeh, One 6 plored 


each end, and a porcelain 
tube insulator is usually eme 


ployed to carry the wire 
through the 
Local conditions govern the 


type of antenna to erect, You 
may not be able to put up ant 
antenna 100 feet om Tn that 
case put up as long x one as 
possible, Reception of distant 
stations will not be so good, 
but a short antenna will be 

st about as good as a longer 
‘one for the local and semi-dlise 
tant stat 

Careful attention to the de 
ils of a radio installation will 
nsuire you continuous service 
without trouble or expensive 
service calls, 
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Wat a Bargain Radio Did # Me 


As told to 
Newton Burke 


ically. She 
folded the evening paper to indicate 
the advertisement that had caught 
her eye and passed it across the table. 
*Humph!"" I grunted noncommit- 
tally, “I thought you said you dida’t 
want a radio. What's so marvelous 
Hout this one? Seems to have the 
ual number of adgets on the 
‘as Lean see, 


god Toudspeakce and. everything 
aot 


did look appealing. Td 
ing about getting a radio 
st for some tin 
though 
ithout ha 
of shopping aro 
Prospect, of 

the famil 


ney out of 
get for a ratio tet, now 
we. H 


was the t Indn’t the good wife sug- 
gested it herself? 

[stopped at the store next day on my 
way home from the office. ‘They had 
et on de Te looked pretty 
ood to ined 
that th be m 


He brought out a long form printed 


in ver I type which he said 
was the standard sales contract, and 1 
signed it. 

‘The next night my wife was waiting for 
me at the door of our apartment when I 
‘came up on the elevator. 

Henry!” she greeted me. 
is all ready and I'm just 
Wwe you get it going. ‘The man 

to start it, but I was afrai 
rak something. Please start 


n't even give me time to take 


|. Tat down in front of the 
shiny new outfit and reached for what 
appeared to be as ‘My guess was 


right, for music could be heard. faintly 
from the loudspeaker. T turned the dials 
back and forth until Thad the musie good 
and loud. But my wife held her hands 
to her ears and her face registered keen 
disappointment, 


she protested. 
“Tt certainly does,” L replied. “May 
sw little green like a sour apple and 
il get, Fpe and mallow after we use 
We let it remain turned on 
dinner, and about. the time we reached 
pudding and coffee the music suddenly 
stopped 


ed over to investigate. The 
switch hadn't snapped itself off. T tried 
it to make sure, and then lifted the top. 
of the eabinet to see if I could find the 
trouble. 


~ 


‘The Worst Was the Sounds It Made 
When my wife frst heard our wonderfol 
“argaim set" she thought ite tone quality 
tervibe. But we got wed to it and foal 
‘id’ realize oureives how tiony twos, util 
(cor Fronds joched te lave bearing» good 
set Then we canned’ our burgain Junie 


That's funny,” T said. “On 
ings seems to have 
radio that evening, 


m to send up anew one, Iteost 


IE next night the set worked all 
Jht, and every night after that for 


T had it reph 
third tube passed 
TL sevide that ras 
rive amuse 
tof 
T also devided th: 


some other dealer 


might have tubes that wouldn't 
so quick! 


so I wrapped up the Tatest 
it to @ small radio 


“Where'd you get the alleged yacu 
tube? he inquired as soon as he had 
‘opened the package. 
“It came with the set I bought,” I 
replied. 
thought, s0."" he said, “That's 
what they call in the trade an ‘eq 
tube,’ T suppose you want a good one 


Five of them, please,” T answered. 

“T might as well have them handy when 
the rest go out.” 

soreness over the vacuum tubes 

was just beginning to die out a week later 

when right in the middle of an interesting 

program the music began to get weak. 


It Cost Me More in the End 
Than an Expensive Set, in 
New Parts and Service Bills 


I tumed the volume control up a few 
notches and brought it back to the proper 
evel. After this happened a couple 
of times [turned the volume on fully 
aand then I had to sit there aud listen while 

usic got weaker and weaker aul 


lly died away altogether, 
‘Now what's the matter with your 
fine radi 


set?” my wile inyiired 


UT know?” T returned 
'm no radio expert and it 
¢ this thing 


aly 

Jooks like t 
together wasn't on 
T raised 


T shut it off and 


the 


ery run down,” 


yo Wi 
iape “Wevee 
‘ones for $16.95. Shall T 


ght for an 
the 


after that, ai 
voices began to get 
and mixed up wi 

L called in the loc 
that the B-batte 


TOOK his ad n patina 
set, of large-size batteries, but 
troubles had an \. Theloudspeaker 
went on the bum and had to be fixed. 
‘Then the set went dead and one of the 
transformers had to be replaced. All of 

‘were replaced free hy the firm 
from which I liad bought the set, but the 
joker turned out to be a bill for*serview 
alls” at the rate of three dollars each! 

T might still be contributing to the 
support of that concern if some friends of 
‘ours hadn't joshed ts unmerciully about 
the rotten tone quality of the set even 
when it was working right. My wife and 
Thad sort of zot used to listening to its 
tinny music, but one evening we went 
around to the local dealer and he gave us 
a demonstration with a good set. We 
hadn't realized that radio could be s0 per 
fect, and the set he demonstrated is now 
installed where the bargain junk used tobe. 
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Hints for Radio Beginners 
If Sleet Coats Your Antenna— 


Rig Up a Sash Weight to Prevent Breakage—Locating a Hum—Other Helps 


‘This type of foine will stand ax much 
‘rain an a continuous wire. Be careful 
‘not to nick the wiee with the pliers 


THILE it always is a good 
le, continu 


antenna 
Tead-in, you may want to use som 
lengths io make up a temporary 
‘oF to piece out an exceptionally 


‘Twisting the wires together 
any fashion will do as far as getting elec= 
trical contact is concerned, provided that 
the twist is tight; but more care than that 
must be taken if the joint is 
‘strain produced by a severe windstorm 
or by sleet deposited on the wire. 

‘The iitstration above shows the best 
way to make a joint that will be as strong, 
tas the wire itself, Note that several easy 
are followed by sharp turns in such 


a sharp bend, 
thie type the pliers should not be, used 
except Lo clamp down the tip end of each 
wire as shown. ‘The reason for this rule 
is that pliers put nicks in the wire 
nak oceurs it takes place at the nick. 
A joint made aand that is 
subject to continual strain as in an 
‘antenna, offers 


pall, however, without relying on the 
strength of the solder. 


HE, most severe test to which any 


sleet, ‘The strain or pull on the 
wire depends to a considerable 
extent on how tightly it is 
sretchd, an it ie good practice 


it swing 
whenever a sleet storm threat- 


diagram at the bottom of the 
page. ‘The only extra material 
you need is a small galvanized 
iron pulley and a sash weight. 
As the sleet begins to collect on 
the antenna wire and increases 
the pull, the antenna will sag 


and the sash weight will be lifted. When 
the sleet melts the weight 

antenna back to normal. posit 
length of the antenna will 
amount of weight that will be needed to 
Keep it taut, 


What Causes the Hum? 


LITTLE hum is produced by the 
‘modern type of B-battery eliminator 
that it is barely perceptible if you hold 
your ear close to the loudspeaker when no 
signal is tuned in, Sometimes. however, 
the step-up transformer in the B-climina- 
tor will produce.» alght. hum 
nothing to do with the radioreceivingeir- 
is exceedingly difficult 
to produce an alternating current trans- 
former that is absolutely noiseless when 
operating at full load. ‘The noise is 
presuced in the transformer by the 
ation of the thin sheets of iron that 
make up the core. 
‘The way to find out whether the slight 
bene hear is coming out of the lou 
speaker or is produced in the Becliminator 
cet the antenna while the set 


y be certain that it is not in the 
the loudspeaker. You 
muffle the hum produced in the Be 
liminator by placing the instrument in a 
near-by closet. 


There's No Cure for Fading 


HE causes of“ fading’ have been dis. 

cussed by electrical scientists and 
several theories have been evalved to. ac- 
‘count for the phenomenon, but up to date 
no remedy has been discovered. If you are 
bothered by the signals alternately be- 
coming weak and then strong again 
while you are listening 


set or battery wiring, 
d that any other set 


AB C's of Radio 


[INE tenths of the trouble call 

0 the radio service men say, are 
‘caused by dead tubes or exhausted 
‘batteries. A large proportion of the 
difficulties remaining after these 
‘two sources of trouble have been 
climinated can be traced to Loose 
‘wires. Another big percentage is 
chalked up against difficulties for 
which the radio equipment is not to 
‘Blame, such aa static or the inter 
ference from some form of electrical 


produces queer 


shinery. 
It your set 
scratching or buzzing noises, dis- 
connect the antenna and see if the 
‘noises continue. If they stop, you 
‘may be sure that there is nothing 
‘wrong with your set. If they con- 
tinue, look for # loose connection 
{in the battery wires or a tube prong 
that i not making perfect contact 
with the spring in the socket. 

‘When your set goes dead, test the 
Bebatteries, then the Acbattery: 
‘after that, if necessary, take your 
vacuum tubes to a reliable dealer 
{who ean test them for you, By fol- 
Towing these suggestions you may 
avcid expensive service calls, 


vices sold as a cure for fading, as such 
devices cannot improve conditions in the 
lightest. 

“Of course a more powerful set may hel 
somewhat, because it will raise the whole 
Tevel of signal strength so that the sigaal 
may be heard at its weakest instead of dise 
appearing entirely. 


‘The Right C-Battery Voltage 


some types of 
improve the quality 0 
main advantage in its use lies in th 
that it adds to the life of the B-batteries 
by cutting down the amount of cur- 
rent drawn from them. In addition, th 
tse of « C-battery will prolong the life 
‘of your Yacuum tubes. 

in most cases, of course, the 
best voltage for the C-hattery is 
that recommended by the make 
cersof the tubes used in the audio 
amplifier end of your radio set. 

it is always well 

‘experiment a bit, as tubes are 
not all alike and sometimes you 
a slightly. lower 
voltage will improve quality oF 
that a slightly higher voltage 
can be used without impairing 
Souk Ainapt asec Roeet 
Catt 
cout spoiling the musi 
so as to prolong the 
Bebatteries and vacuum 


voltages possible with- 
for speech, 
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Here’s a New Test of Your Auto Knowledge—Win a Cash Prize 


What’s Wrong 
with the 


Captain’s Car? 


See If You Can Figure Out 
What Happened to His Motor 


LAMED if the old craft ain't 


enough to fit the in- 

Side of the tie and Did the Blow-Out Cause Ils Troubles? 

the job Was ACCES pr Ang sue rm ene of tera is wth et war: 

gu ful. ing that something was wrong with the captain's car. patched 

Of the nie from one of his rear tis, He There.” he ex- the hele wits tps Wot tat wan sly the bepnning of is rubie 
Jammed on the brakes and steered the | aimed, as he fin. 

tear to the side of the road. ““Reckon I'd ished pumping it up. “That ought to thing seemed to happen inside the motor 
better drop anchor id towether till Lean raise the price of and it would lose more power, until final- 
dod-hlasted “holon shoe. Now let's see if the old boat Ty he had to drop into first speed. to 


‘won't sail along.” climb a long but rather easy grade, 


But the captain was doomed to dis “If E don’t make a T'll be be- 
seas had instilled in him more than the appointment. He had proceeded about calmed here for he gloomed, 
of resourcefulness and in- five miles when the motor suddenly ap- and his predict ‘led, 

genuity. And the old sea-dog needed peared to lose power. It seemed to be for at the top of the hill the motor 
bit of it to keep the car he was cylinders appeared stopped firing completely, No garage was 
driving in running order. job, and the captain the ear had passed aver the 
he let it coast down the other 

so slight that the 
atone 


ort 0 
ight," 


something.” he observed une 


conditioning” had ly 
shore and tie up at 


paint job 
to the badly 


tire is coming apart! » garages that cal 


‘The actu was only about 1 were 
the size of a pencil, but all around the of two some= 
hole the tire bulged 


Tt was quite evident that 

‘a blow-out shoe would so 

the old tar did 
7 


place i see how that could 

severe blow-out earlier in the ae - me answered, IL 

day. p the tank just a way 
Captain Home scratched h 


iL only blow. out 
through the hole in the shoe— 
I've got to brace it somehow. x 
he decided. “Let's ace wha 
in the locker.” 


captain lighted his pipe 


E PRODDED around and prepared to learn some 


thetool bot fora few min- | w= 
utes, uatithishand cose! over’ | ong hv 
large roll of fpetion tape, | anew and ahing Iut of tools 

ive got i” he saide “1 Help Him Out and Win a Prize find Iifted the hood ina very 
just patel, the hole and. sacscu Mcrwey wil poy $25 forthe Bat trusnensike manner, He se 
Sent Bt splice it by istictcapicining tne trouble wht Captain ores’ pel on the selfetarter and the 
couple of layers of tape nichton car and telling. aw to overcome ht ficulties. motor turned ever at normal 


Was the fault in the ignition? The carburetor? The ari mig haere ten 
Tattery? ‘The vacuum tank? Exen the garage man P ceenpe era tg berat 
= pzaled. Your letter will he judged salely on how 
about the size it is in the tire, inc up tha areata tnd’ suggest the y It. too, appeared to 
fand then if T wind the tape on eae ea asian running onder. 
carefully it ought to take most nbite Editor, P “Here's. your trouble,” he 
cea finally, painting to 


the tube. Seems to me I ought 
to be able to pump the tube to 


January 31, be, 


of the strain off the shoe.” Fourth Avenue, New York 
‘The captain took eare to see the carburetor filter serven he 
that the tube was inflated just had (Continued on poge 129) 
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Use Upson Board to 
build im useful rooms; 
at thesame timeinsulate 
‘against heat or cold. 
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for ceilings 


One man ean apply Up- 
son Board right over 
cracked plaster with a 
permanently beauti- 
ful result, 


ae 


for bath 
or kitchen 


Upson Fibre-Tile will 
Dulld enow-arsle,. waters 


DD 


As useful as a hammer or saw! 


RY Upson Board for re-covering just one 
cracked plaster ceiling—or for building in use- 
ful rooms in home or store! 


‘Then you will know why this dependable 
building material is in use in over a million build- 
ings—with less than one complaint to every eight 
million feet sold and used. 


Upson Board comes in big, strong panels, yet 
so light one man can apply them even on ceilings. 


Goes up in }4 the time of plaster—at a fraction 
of the cost. 

Properly applied, dependable blue-center Up- 
son Board can never warp or bulge or crack or 
fall. It resists heat, cold, jars, moisture, fire and 
is the one board that can be applied without ugly 
nail marks. 

Weinviteyoutowriteforfullsizeblueprint,sam- 
ples, helpful literature. Describe work you plan. 
‘The Upson Co., 127 Upson Pt., Lockport, N.Y. 


MAIL THIS COUPON 


UPSON 


for walls... ceilings 


NAME. 
ADDRESS 


‘Tas non Company. 
TF Upon Be Lockport. .¥. 

Encloned find 10e for samples erature, 
Sad Reade tive prin for tnsd of roe) 


BOARD 


_ partitions . . insulation 


© This seat on « radio, tool or ofl burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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New Helpful Hints for Autoists 


Tire Inspection Made Easy—Sewing a Tube—Other Ideas 


NSPECTING the inside of an auto- 
mobile tire for nails or breaks in the 
fabric is made easier by’ the simple, 

homemade device sketched in Fig. 4 

Plenty of leverage is supplied for spread 

ing the heads. 

‘All yon need to make the device is two 
Doards of the dimensions given in the 
sketch, a hinge, two eyebolts and two 
Strap iron hooks six inches long. ‘The 
distance between the hinge and the eve- 
bolt inthe hase should. be about ten 
inches, and the eyebalt on the lever should 
De six inches from the hinge. Use stand. 
ard strap iron for making the hooks. 


Stops Crank-Handle Rattling 


HE asicnt way to hol the crank 
Handle upoutot the wa 

plate and to hs 

Tersirth Gomttoy ona Des 


‘lf piece about 134 inches wide fron a 


piece of old inner tube either 29 by 4.40 
‘or 32 hy 4 size. After the lamp plug is re- 
moved from one of the headlights, the 
piece of inner tube should be slipped 


ver the headlight and, snapped around 
in Fig. 2. 


the crank handle ax shor 
‘The quality’ of the rubber in a 
tubes is s0 good that the band 
for a long ti 


Sewing Up a Blow-Out 


ong pat 
tant the rp i co 
Fig. 7 shows how to sew 
apply the patch, 


Luggage Stored on Top 
ig. 3, the 


een iment 
eT Sear that, will 
g Mlextra 


‘coats, blankets or 
parcelsand preserve 
them from dirt and 
in. Itisparticular- 
ly useful for motor 
campers and long 
distance tourists. 
The construc 
tion is very simple. 


Fie. 6 IF your fon 
pile lips, ole 
‘ith special et serew 


the way so ie wil ot 
tattle or bide the icenee 


Plywood and aluminum make this 
Yonch kit light and strong. ‘Fag. 1 (bee 
tow) shows how it i fastened in place 


nvro-108 


A row of snap fasteners should be placed 


at intervals around the edge of the top. 
A piece of auto top material can be ent 
to the proper shape and the socket part 
Of the fasteners attached to i Be mire 
to have the cover loose enough so that 
there will be vom for as much baggage 
as you intend to place under it. 

‘Of course a luggage compartment of 


as rolled-up blankets, 
that have no hard 


Ten Dollars for an Idea! 


regular space rates to the 

ing in the best idea for motorists. Other 
Silished contit 

for at usual rates, 


i¢ will be pail 


scratch the material of the top, 


Plywood Lunch Kit Easily Made 


SUBST, 


IAL coi 
nie lunches or campers’ equ 


ot for pice 


‘can be made of three-ply wood, glued and 


nailed and 


is how 
strips and alum 


construction is light a 
handles, loops and sp 


‘cent store varie 


tainer is the spriny 
the special rack built 


supported by the 


‘The pulley 
will stay in 
place. Ibisa goo 
Mea to, spot the 
sshaftwith a drill 
through the set 
serew hole when 
the pulley is in 
the proper posi- 
tion to insure 
rigid clamping. 


ce 
removed in a seconds time, 


thieves are likely to pass it 


ble, Cub 
trouble, Cutaway part « 
as shown n Fig, O nd dr 
the hub for a hardened 


ered with auto top material 
it waterproof. 
with alwuninum 


wmners so that the 
ong. Snaps, 
igs are of the 


~. A feature of the cons 


‘that hold the ease on 
ngle iron and 
er. Nostraps 


‘case can be 


ul 


Old Tube Fools Thieves 


| AN OED inner tube that you 

iy have on hand 

7 make a good cover forth 
i A 


If Your Fan Pulley Slips 
F YOU are bothered with a fan 


k cise 

oven sriren 
Fig 7. Caretul swe 
{ng will often saves 
Blowout aute abe 
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nnouncing 


FA 


“First Aid 


to Aerials 


The Latest Invention 
of the Day-Fan Radio 
Research Laboratories 


NTEN), 


Reception in the Daytime 


* 109? 
Makes Short Le” Inside Antenna NW. 
ActLikea Long One—Gives Night 


7 HE Day-Fan Fantenna can be used with 

the above results on the Day-Fan Six- 

and Seven-tube Receivers, as well as on several 

other makes of well-known six- and seven-tube sets. Fantenna 
makes it possible to operate a six- or seven-tube receiver on an 
inside antenna with the same range and volume as when using an 
outside antenna. In congested districts, apartment houses, office 
buildings and similar locations where it is difficult to install an 
outside antenna, from 30 to 4o feet of wire placed around picture 
moulding or in the attic will give—when used with a Fantenna— 
results equal to those obtained with a sixty- to eighty-foot outside 
aerial. When using a normal length antenna, a Fantenna changes 
daytime reception into the improved conditions characteristic 
of night reception, 

Installing the Fantenna is very simple, requiring as it does the 
connection of only three wires which are supplied with this appa- 
ratus. Operation is equally simple—Fantenna requires no tubes, 
consumes no current, and greatly increases (often doubling) 
the range and volume of your receiver. Send the coupon for full 
information. 


ie Gita Day-Fan Electric Co., Dayton, Oh 
«Fan Electri¢ Co., Dayton, Ohio 
DAYTON,OHIO Day-Fan Radio Receivers 
Manufacurersof Day- Name... i 


‘Used by Great Broad- 
‘casting Stations; Mo- 
torsand Fans. 


Address... 
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Buy separately 
or in assortments 


To men who love their books! 


RE your books and magazines scattered 
about the house where they may be- 
come damaged and where the bindings may 
crack and break? You can easily make a book 
or magazine stand—and think of the fun you 
will get out of it. Thousands of men find wood- 
working an absorbing as well as a most useful 
hobby. 

Of course you realize the importance of us- 
ing good tools—the amateur user needs them 
even more than the professional. Nothing is 
more discouraging than to have a tool go 
wrong when you are in the midst of an inter 
esting job. Most carpenters use Stanley Tools 
because they know from first-hand experience 
that the Stanley name stands for design, bal- 
ance, and durability. And Stanley Tools are 


The best tools are the cheapest to use 
Ask your hardware dealer 


the first choice in thousands of manual train- 
ing classes. 


You can buy Stanley Tools separately and 
so collect your own set. For your convenience 
in buying there are also complete sets of 
Stanley Tools at a wide variety of prices from 
$15 to $95. Or there are assortments in strong 
cardboard boxes containing directions for 
making your own tool chest. Price $2.15 to $20. 


IMPORTANT—For only 10¢ (to cover cost of printing 
‘and mailing) we will send you a plan sheet which gives 
full directions for making a book stand like that shown 
‘above. Ask for Plan No. 11. 


Ask your hardware dealer for a copy of Stanley 
Jogue No. 34-E. It shows the most complete line of wood- 
working tools on the market. If he cannot supply you 
write direct to The Stanley Works, New Britain, Conn. 


STANLEY TOOLS 


© This seal on a radio, tool or oll burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 
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Home Workshop 


Arthur Wakeling, Editor 


“Old lronsides” in Miniature 


How to Build a Simplified Model of 
the Frigate CONSTITUTION 
By Carr. 


'HO is there wi 
beautiful decora 
owning a model 


In her is embodied the spirit of the American Navy. Every school 
elildlears her history ane knows the story of ir valiant battles, 


Ararrace McCann 


As the history of the Constitution ix to be found books and 

numberless articles, it will be sufficient 

here to say that her keel was laid down by 

Joshua Humphreys, of Philadelphia, She 
the “best Fre 


f1B1. 
cighty- 
(Continued om page 88) 


Captain McCann making the foal adjustments to the rexing 
St his model ofthe Constitution, This represents the famous 
‘rigatewabstantially ee she nppeared during the War of 1812 


foe yoorn 
13. orem rpsesor ue 
fst 


ADCATION OF GUNS — 


i 
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Deconsthie with ‘Plastic Paint 


Easy Ways for You to Do Over Old Walls and Ceilings —How to 
Apply Finishes in Spanish, Monastic, Italian and Colonial Styles 


she had se 
They are so * she exclaimed 
Walls of almost every color and sol 
texture effects beyond the poss 

counting.” After a moment of silence, 
she went on: "Now, take that living 

‘And L knew I was in for it. ‘There 
could be no pleading that I didn't know 
how. Eleanor assured me that "Every- 
fone ‘says that, rough-textured walls. are 
mple to produce.” She clinched it by 
discovering that, the only house in our 
town that could possibly qualify as 

had rough-textured walls 
at every room: even the kitehen was 
finished in a refined stipple. 

‘The things I discovered. about. color 
‘and texture possibilities through the use 
of plastic paint—which is to be distin- 
guished from other paints—were a 
fevelation, ‘Before I was through 1 was 
developing original textures. Lwas 
sunburst and swirl effects and even imi- 
tating travertine, marble. Instead of 
doing ust, the living room over, I went 
ahead ‘and redecorated all six rooms in 
‘our house and the hallway as well. Our 
neighbors and guests will testify as to the 
effectiveness of the result. 


UT to begin at the beginning: I went, 
of course, to a paint store. Could 

they help me? Most certainly. And the 

‘owner told me about plastic paint. 

“It comes.” he said, "in the form of 
a white powder and all that is added to it 
is water and color. It is applied with a 
large brush and while it stills "tacky" the 
erie i event ae me th 

Long experience has taught me the 
wisdom of “be sure you're right, then go 


By 
E. M. 
Oren 


Before being added to 
tinting color ie mixed 


ahead.” sa T purchased only, ten-po 
Package of plastic paint and went 

to do a test job on a piece of wallboard I 
hhad in the basement. ‘The paint dealer 
had given me a booklet, furnished by the 
manufacturer of the plastic paint. 


N PERFORMING the test I followed 

directions. “First, T cleaned the sur- 
face thoroughly. ‘Then, T applied a coat 
of size. ‘The size came in powdered form 
in the package with the plastic paint. 
AAs the size should be allowed to dry for 
six hours. I let four hours elapse before 
starting to mix the plastic paint. Later, 
ha Slog aa oni rene, fearon 
pails were used for mi it for the 
st job T used a kitchen ‘mixing bowl. 
‘The proportions of the mix were one pint 
of water to one pound of plastic paint. 
‘This gave a consistency of heavy cream. 

‘Next I mixed the tint in a separate 
pan, We had decided ona buf colo and 

zh texture adapted from the Span- 
Ein"Diy yellow ochre was mixed with 
water to the consistency of a paste. 
‘Then the color was a the plastic 
paint and the whole was stirred until the 
color was evenly distributed. ‘The plastic 
paint comes out a very little lighter on 
the walls than in the paint and this must 
be allowed for. 

For application I used a Dutch cal- 
‘cimine brush and laid the material on 
from }% to $4 in. thick. When it had 
“set up” slightly, I began the develop- 
ment of the Spanish texture. The tool 


plastic paint, the 
‘peste with water 


1y Kitchen spoon 
red was to move 
ineross the paint 
wed strokes 
panel was a success, 
or had watched all its develop 
it was finished let 
tw 
pert 
alls and the one extra precau 
tion to be observed was that of 
enough material to cover the en 
‘area 80 as to eliminate any possibility of 
different. shades of color. As we were 
Aecorating over a painted wall it was not 
necessary to, apply a coat of size, but 
sere the pint was lingo loose it was 
cif. Fortunately there were no 
‘There were, however, some small 
crevices, and these were filled with a thick 
mixture of the plastic paint and then 
sandpapered. 
a, Rlsanor was pres into service when 
came to applying the plastic paint, Tt 
is doubtful if she could have been kept 
from helping, she was that interested. 
he took her tum with the 
ibrush of the spoon. In a few minutes 
‘over six hours the job was completed, 


FOR the celtng we had decided on a 
monastic texture, found in many old 
monasteries. Cream was the color chose 
and yellow ochre again was used, only 
this “time less of it. Again a test 
Panel was made so that we'could be sure 
‘of our ability to reproduce the texture 
before starting on the ceiling. Incidental 
this method of practicing on a panel 
the way of “making sure you're right 
before going ahead,” when it comes to 
Plastic paint. 

For reproducing the monastic texture, 
a 4in, wall brush was worked in short, 
semicircular sweeps so that one brush: 
sweep crossed another or started. out 
from it, Actually, the brushing could be 
called “at random”; the entire surface 
virtually was (Continued on page 84) 
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For Real 
FUN 
at Home 
Play 
Billiards 


———— 


| The “PLAYMATE” | 


A modified standard billiard || 
table, size 3!$x7 ft., with folding 

legs, genuine slate bed to assure 
an absolutely level playing sur- || 


$ 50 1 i face, cushions, balls an : 
26” Brings This eee 


Wonderful Billiard Table |) sgjetsssrretsiont 
to Your Home : 


IHINK of it! A genui 


extra space or a special room is 
not available. It comes com- 
pletely equipped—ready for play. 


tandard type, slate bed bil- 

liard table—a table w accurate angles, junior reg: 
ulation cushions, fully equipped, beautifully constructed ea 
and finished, for $26.50 cash—with the balance in small || Price $2650 Cash 


monthly payments, Balance in small monthly payments 


extra cost inter- 
shions may be had 


: a ng able suitable for 

ome form of bo her carom or pocket billiards. || 
xl exercise Smaller tables for pocker billiards 
only, sizes 214 5 fe. and 3x6 ft, 
aswick table, the “Playmat sors ba DEA aC pelll lomier Bites 


ate bed billiard tab 
at the right out and mail the attack 
details, prices, etc. Do ic te 


THE BRUNSWICK-BALKE-COLLENDER COMPANY 
Established 1843. ‘Branches in All Principal Cities iu U.S. and Canada 


f} 
Pilliads 
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“The Brunswick-Balke-Collender Company 
Dept. H-l85, 623 §, Wabash Ave., Chicago, IL, 
Gentlemen: Please send me full descriptor 
fees and terms on Brunswick Home Bills 

ables 


Name 
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Claionn Boards for Your Windows 


How to Cut and Decorate 
Them—Colonial and Modern 
Designs—Color Schemes 


By Marie Crips Too 


‘A araceful painted board, in 
the"early American charecter 


ALANCE boards across the tops of 
1 Windows often will give a room 
just "that touch "of "distinction 
necessary to raise it above the common 
place. 
‘The advantage of a wooden or wall- 
board valance 
the colors may be 
wears a textile Vala 
‘unsightly curtain 
‘The wecom 
ways of ¥ 
e+ you make so that they will express 
nas, aid 


paramount importa 
ome decoration. 


One of the most charming customs was 
the use of painted valances for windows 
and f¢ 

Ab 


four-poster beds 

hat saw 

inal Kighteenth Ce 

ings had very graceful, colorful wooden 
wees for the 

poster bed val 

scheme was rose and gray-blue 


wasthe motif, or idea, for the center design 


‘of the window  valances—an oblong 
medallion formed of a group of three 
sical instruments combined. with an 

ic. The end boards of 

: dagainst 
the wall at either sdeof the windows, were 


dark ‘crimson on an ivory white back- 
ground similar to the very popular toile 
de Jouey hand-printed cloth. 


TT HE valance boards give the erown- 
ing touch of elegance to our modern 
rooms and heighten the charm and color 


A’wooden valance does not need to be 
exactly: the color of the woodwork of 
room, but its background tone should 


Piower basket dean, ship motif fa ese 
(geno work, aod # textile covered valance 


harmonize either with the drapery color 
scheme or with the walls. 

First find the exact over-all width of 
Jows. To this add 134 in. to 
‘on each end for the bracket 
ieces, which are screwed against 
the outside of the casing. (See the illus 
tration on page 78.) These valances are 
usually about 9 in. deep. When more 
than ong valance board from the samme 
ss start with the 
the pat- 


tern for the amaller windows. 
Woods that are good for these valances 


are white pine, gum, yellow poplar, maple 
and birch, ‘Thoroughily seasoned and kil 
dried stock should be obtained 
lumber company or your carpenter or 
cablnctmaker,, White’ pine i eopectally 
good for staining in an antique tone and 
is a wood much associated with 

Fiber wallboard is readily adaptable 
the making of window valances of 


cr and has the adv of being 
Tight and very cary to cut, The clger 
must be sandpapered and treated with 


shellac to insure 
finished. 

Cut one board first to be sure you are 
working correctly. If you eare to pa 
Jocal carpenter or a limber mill to 
your first valance boards, 


neat appearance when 


es it will een a 
lave your design 
e-on a large sheet 


sleary drawn 
of wrapping paper. 

The tools necessary, if you do your own 
work and use wood, are a keyhole oF 
compass saw (or a turning saw), an ordi- 
nary hand saw. a small plane © rasp or 
‘wood file and plenty of sandpaper. 
A spokeshave also is an aid for stn 
ing curves. and often several large sized 
auger bits or an expansive bit can be used 
to advantage. 

Cut your board first, ina rectangular 
shape the length and depth desired. It 
ia good plan to allow about 34 in extra 
all around for planing and sandpapering, 


te 


IND the center of your board and 
place the pattern on the center line. 
Working toward the right-hand. end, 
thumb-tack your pattern to the board and 
‘Then remove your 
fatter, reverse it and’ mark the other 
eager chont 36: onde 
about 14 in, outside the 
outline. Use a wood file or spokeshave to 
remove the rough edges and finish with 
sandpaper. 7 
‘Two end pieces are required for each 
valance board: these usually’ are 4 in. in 
depth. ‘These are (Continued on page 78) 


‘Turn to page 74 for the continuation of 
the Home Workshop Department. 
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Human 


Independence 
as worked out by a 
63-year old Organization 


FHIW blindly do some people go alon 
barely fighting off expenses! At 
yet how narrowly they miss a competence, 
miss independence. Capable and industri- 
‘ous, they occupy positions for which they 
are not suited and struggle against condi- 
tions which weigh them down. 

Such a practical organization as the 
Brotherhood of Locomotive Engineers, 
whose financial operations extend from 
coast to coast, has for more than sixty 
years made a study of living and working 
conditions with a view to solving the 
problems of just such people as these. 

If your earnings, though good, fail to 
yield’a real margin above expenses, you can well inv 
{gate what the Brotherhood is doing on its farms at Venice 
fon the Gulf, to provide a substantial basis of financial 
independence for families or a newer, freer life, in Florida's 
health-giving air and sunshine. 

‘Venice Farms, in tracts from five acres up, offer a great 
variety of speed-profit crops, three or four a year if you 
like—which reach markets ten to sixty days earlier than 
other sections, and thus command highest prices. 

Behind every Venice farmer stands the Venice Farm 
Board prepared to render helpful, intelligent field advice 
and service. ‘The farms are sold by the Board, at moderate 
prices on liberal terms, with the land cleared and ready to 

lant. Near at hand are che facilities of the Venice 

monstration Farm, the Venice Nursery and the Venice 
Dairy Farms. 


VENICE FLORIDA 
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ood Pay, but - 
They are Not Getting 
Ahead 


Their Problem 

solved by this 

Rational Worryless 
New Life 


HESE harried people under 
this combination of best work- 
ing and living conditions, can make 
; a moderate savings account lead to 
real independence... Itis possible to 

a make one of these farms pay for 


itself in a few years. Add year 
round outdoor life, a summer cli- 
mate the whole year and an attrac- 
tive location on the beautiful Gulf 
and next to one of the finest of 
modern cities 


Venice a Natural All-Year 
Resort 


90 Suz sat 

loty of rooms at $4, xrve frit, vegetables, milk and 
Weed mctred eet ooh Gay’ bos Verbs Ferme 
moby Capes eel as ease gl 
Scars ni ory goss wher gum, 
cote teteetiersseate irra 
Myakka River. © ‘i ta 


[ietrrcmier ta 


THE VI 
Owed by The Bratherbod of Lacomatve Engineers 


a comp fr the Were Bet enaeinginrmation sl wert sei 
nerds Oma Stay copy nd ce edt 
‘contac Vente oe Cal 


iE VENICE COMPANY a 
3 Venice Boulevard, Venice, Florida 
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Better Shop i Methods « 


How Expert Mechanics Save Fime and Labor 


Secrets of Successful Boring 


How to Sharpen Tools for Use on Scale-Coated Cast Iron and Bronze— 
Roughingand Finishing—The Best Shape for Cutting Steel and Aluminum 


dlike to know is whether 

‘any kind of a tool that 
p long enough to 

bore these bushings!” Harvey exclaimed 

in disgust as he removed a boring tool 

from the lathe tool post and 

to the grinder. 

Eight bronze bushings like 
were to reamerl 
eg, was using an ordinary forged boring 
tool, 


‘Nir. Grimes, the efficiency engineer, 
happened along just as Harvey was 
reiting the tol and Inqueed how 


igs Were Kol 
All right except that Tm ha 
‘some trouble keeping this tools 
ng machinist responded, 
bronze scale is fierce! Tt takes the 


tool was better for boring,’ 

Harvey. 

alas true Tt depen 
Jave you stopped to 
nur rounil-nose tool 


DOUBTEDLY. But, you can 
easily see that @ round-nose tool 

will tend to ride up on the scale while 

one, ground as at B gets une 

Let's grind another tool giving it 

about five degrees back angle and 


Harvey ground a tool as directed 
and put it back in the holder again. 
“Now, don't use too much 
feed,” cautioned Grimes: “not over 
five thousandths per rev 
Much to Harvey's surprise, the 
tool bored completely through the 
piece without growing dull. Tt ap- 
d keen enough for the finish- 

ing cut, so he started the cut and. 
turning to Grimes, remarked: 
“That scheme works fine, but it 
doesn’t give as smooth a hole as 


By Auverr A. Dowp 
Conraleing 


good'a hole as b 
ooking for, 
Let me ask you something else, Mr. 


‘mhaving mene trouble keeping this boring tot 
‘Sharp. aid Harvey. "The bone sale la Bercet™ 


Harvey appeared 
his note book, now pretty well filled wit 
He re. 
bout 


of a boring tool. 
= Pook at this diagram (Pig. 3) « min- 


ute,” the older man said. “If the tool is 
set on center as at A the tool sp 
downward and digs 
below center, 
happens and the tool digs 
in still more. Now look at this sketch 
(B), in which the tool is set above center, 
When the tool springs downward, it is 
wy from the work, so it doesn't 


“Then some of the other fellows in 
the shop are dead wrong, Mr. Grimes. 
L see the princi 


ile of it 
be above center, 
Che important things in. borin 
larvey, are the shape of the tool and. 
For work that has been 


its position 
rlled first, the shape of the tool is 
rps lows teok ot ee write ts 


any kind of a cored hole, the tool 


De they givg as good rents as tae 
int tools? 


ter bar (A, 
at Band C. 
good when concentricity is not of 
jportance, but it is not strictly. a 
tool as it has two cutting 

ite each other, 1 


‘This type sometimes cai 
th bor 


Y next suggested that what 
site eat at hat 
ie boring too fr 
poet Cede 
id what is is the di 
ee Leen 
Sillegecioe 
Til be happy he med opel, 
Grimes: Tivghed. 
“You don't ‘want much, do you 
I will give you a few interesting 
points to watch out for anyway 


even if 1 (Continued on page 108 


ME XY time-saving shop ideas 
are contained in the continu- 
ation of the Better Shop Methods, 
Department, on pages 104 to 11 
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=~ 


here’s the 
trick for 
close quarters— 


The No. 151 Starrett Hacksaw 
Frame. Take a good look at 
it—and then think of all the 
tight corners you’ve tried to 
use a hacksaw in. For repair 
jobs on the car—getting at 
fender and body bolts, Ford 
bands, etc.— around the radio 
set, odd jobs of pruning and— 
well, there’s a whole flock of odd 
jobs of cutting around the average 
home for which this frame is just 
the trick. 

Ask your hardware dealer to show 
you the No. 151. And write us for 
descriptive matter and a free copy 


\ of Catalog No. 23 “W.” 


THE L. S. STARRETT CO, 
World’s Greatest Toolmakers 
Mgnafacrarers of Hecheaun Unexceled 

‘Tapes—Standard for Accuracy 
ATHOL, MASS. 
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Ww 


renaissance of popularity. 
decorators and those who set the fashions 
in furniture have given their approval to 


Easy W Ways to Build Four Styles of 
| Decorative Hanging Bookracks 


< Hyortn | 


bookrack, as well as the books to be | 
placed on its shelves. Books var 

ite pons 
the desigus submitted may" have to b 


PEXTO 
HAMMER 
No. 11% 


—from cellar to attic, from 
kitchen to garage—you will find 
need of a good 


‘There is a style Hammer in the 
extensive Pexto line to meet your 
requirements—ask your dealer to 
show them to you—thirty styles in 
all and all practical sizes of each 
style. 
carefully finished and properly hard- 
ened, 

All Pexto Tools are backed by a 


century of tool making experience. 
The lin {Bit Braces, 


Fees about the home 


lammer. 


d many other ‘small tool 
and it is easy to procure Pexto Tools 
as they are carried by practically all 
progressive dealers. 


Write for Booklet 


The Peck, Stow & Wilcox Co. 
Southington, Conn., U. S. A. 


Worth While 
TOOLS 


They are drop forged steel, | 


these decorative and most useful pieces, changed a little to mect ind 
§ ‘The books 


plane t 
pieces of 


overtiow jing and the 
food housewife dis- 
fracted with 

problem of how to 
take care of the sur- 
plus and still keep 
the home looking 


the “ 
stock bill on page 
76. out the 


racks 


herewith should, 
therefore, 


be wel a groove 
as shown at Band 
maw down to the 
ge Hine with a 
saw (C). 


Hanging bockracks like this are charming 
pieces when well designed and conetrcted 


space in the home 


‘be done very accurately 

so that the shelves will fit tightly. Note 

the const wot cut all th 

hor earnestly recommends each inter- 

| este reader to measure the wall mace 
available for such a 


7a 2s 255 


© This coal on « radio, to! or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 6. 


January, 1927 POPULAR SCIENCE MONTHLY 


Tuhe Set 


Single Dial Radio 


Retail Price 


$' 
75 
Wonderful Offer Direct from the Factory! Completely Asommbted 


‘perfect working, single dial control, 7 tube recive, And just to prove our claims, we W Big Discount: 
skip it to your home riven Grade Toi oer all oa od 
fume and oma quality k vis ihe best i toagenteand eaters 


heard, return ito the Completely saab 

See 
‘BIG PROFITS Metrodyne Super-Seven Radio 

TO AGENTS AND DEALERS A 4 

Our Agents and Dealers meke big mon: A single dial control, 7 tube, tuned An easy set to operate. Only one small 
‘selling Metrodyne Sets. You can work all radio frequency set. Approved by knob tunes in all stations, ‘The dial is eleetric 
wrt time. Demonstrate the superiority ‘America’s leading radio engincers. Designed ly lighted so that you ca ¢ 
letrodynes right in your home. Metro- ‘and built by radio experts. Only the highest. da‘, The 
ie Radios have no competition, Lowest jj quality low ln parts are used. Magnificent, 009‘ 
: yholessle prices, Demonstrating wt on,30 G] two-tone walnut cabinet. Artistically gilded fagyne SoperSeven ta beatiful and ecient 


free al, Greatest money-making W eyaine Bakelite panel nickeled piano [2% SM Scoala frat Jou i be 
setter ear agua ipa: Einge and cover support. Al exposed metal eed "ith ke that wer make tie eral 
oor Hite are beanillSshed 24k gold, go aoye trv eral eters You be he ag 
Mail COUPON Below! 


Let us send you proof of 
Metrodyne quality 


Birteten 


30, 
yale Pare eee ‘Wevillsend you hundred 


Metrodyne Super-Six 


‘Another triumph in the new 192 


METRO ELECTRIC COMPANY 
61-74 N. Callfornla Ave, Dept.151 
‘Chicage, timed 
Gentlemen: 
‘Sead me full particulars about Metrodyne 6 tube 
tube sets tnd your 30 days’ free trial otter 


9 Sian seen ines eet: 
oh ae he 


cas ofthe ploeers of radio. The success of Mtro- He 
Got tou liber! 30 day ires trial fer, Se 
Sia" oes fou te pportzaty of Uyag bales bere ae a 


METRO ELECTRIC COMPANY 
2161-71 N. California Ave. + Dept. 151 + Chicago, Hlinois 
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Ti 30 


interested fe AGENT'S pr 
face om" in the square 


% 


“Voices 
That Are 


” 


Human 


_ 


IE Aero B Amplipower can 
actually turn your radio set into 
‘a true musical instrument. When 
used with @ good loud speaker it 
will reproduce every shading of 
tone, both vocal and instrumental. 
Low D on the bass viol booms out 
just like the original and high C is 
actually high C. With an Ampli- 
power—voices are really human— 
not merely boxed-up reproductions. 
‘The AcroB Amplipower not only makes 
potible the maximum in tonal quality and 
Volume, but alzo supplies all of the “B” 
current for the radio set. Simply attach te 
to any set the same as a "B” battery, re- 
ove the last audio tube of the sec ‘and 
Insert the Amplipower adapter and the 
“Amplipower ls ready for service. 
© . 


‘The Amplipower will give you music that 
‘you never before heard on your radio— 
Tuusie that is music, wich every note asrrich 


fend full as the original. Price $65.00 wich 
‘out tubes. If your dealer 
hasn't Amplipower oF 
‘Acro B, write us, giving 
his name. 


‘Acro Bs le buat "B" power 
Siw she hgh elace poset 
ibe pre Sgoce compe 

‘THE GLENN L. MARTIN COMPANY 

RadioDivsion "+ Cleveland, Ohio 
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comers of the shelves in Fig. 2. 
type of joint is called a “gain” joint 
‘The curves are now laid out on the out- 


The nails, of 
course, should be driven in the part to be 
cut away so as not to mar the finished 
surfaces. If a band saw is not available, 


rarm room and both the glue 
and the wood must be warm. Use two 
clamps to each shelf and put blocks be- 
tween the clamps and the finished sur- 
faces so a8 not to mar them. Test for 
sqjuareness with a try-square and wash 
off any surplus glue with hot water imme- 
diately after gluing and clamping. Leave 
the clamps on overnight. If no clamps 
are available it is easy to make some from 


waste lumber as shown in Fig. 5. 
"The bookrack. Fig. 2, is made in the 
same manner. After it is glued, doors are 
fitted in between the lower two shelves, 
hat magazines. papers, or other un- 


do without machinery. ‘The second (B) 
shows. piece of wood glued to the edge 
of the right-hand door, and the third (C) 
shows bead cut on the edge of each door. 
Such a bead may be formed with the aid 


Stock Bill for Bookracks 


Cn 
fy By 
Say By 
hoa ae 
a 
nn <6 
z 
H ie 
é a 
H Drage fate 


spur ef the marking gage 
pend so that it will cut a 
rather wide line or groove, after, which 
the edgesare rounded with the sand 

"The doors may be kept 


If 
‘should be put on the i 
da small flush bolt on 


must be cut for it, how- 
ide rear edges of the sides 
p. The hack 


by 44, 

everson th 
hrefore the bookease is led uy 
may extend to the bottom of the case or 
stop behind the lower shelf. If a back is 
uot desired, the (Continued on page 2) 


Fa 4. 
tht it cam be peeked flat for shipment 


[A bookrack which comes apart 10 
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| : 


Iw party use in the home, Eveready 
Layerbile “B” Battery No. 486 has 
fulhilled the promises made for it in 
laboratory tests. After more than a 
year’s study of the performance of this 
battery in the hands of the public, we 
believe confidently that it is the most 
satisfactory and most economical “B” 
battery ever developed. All loud- 
speaker sets require Heavy-Duty bat 
teries. 


ing Heavy-Duty ever built, 
will run your set at least 25% longer, 
and again you will save money. 
Unless Eveready Layerbilts now are 
connected to your set, you spend more 
on “B” batteries than you should, and 
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Practical tests show this to 


you can have no idea how good a "B™ 
battery can be. The Layerbilt holds a 
surprise in store for you. 

Eveready Layerbile’s ‘unequaled 
service is due to its unique construc 
tion. All other dry cell “B” batteries 
aremadeof cylindrical cells, withmany 
soldered connections, and a great deal 
of space is wasted between the cels. 
‘The Layerbile is built up of layers of 
flat current-producing elements, that 
‘make connection with each other auto- 
matically, and that fill all available 
space inside the battery case. It is 
every inch a battery. 

In it you get more active materials, 
than in any other battery and the 
Layerbilt construction makes those 
materials much more efficient current 
producers. 

Those are the convincing reasons 
why the Eveready Layerbilt has 
proved itself the longest lasting, 


coven BY IS MONTHS OF Pup sg 


NO OTHER BATTERY IS LIKE IT 


s 
be the 
most economical type of “B’ Battery 


most economical and reliable “B” 


battery ever built, 

‘Just remember this about “B” bat- 
teries — Heavy-Duty. batteries are 
more economical than the smaller 
Light-Duty batteries on all loud- 
speaker sets and the patented exclu- 
sive Eveready Layerbilt No. 486 is 
the most economical Eveready bat- 
tery ever built, 


Manufactured and guaranteed by 


NATIONAL CARBON CO., Inc. 


New York San Francisco 
‘Casad’an National Catton, Coy, Lined 
‘Toca Uaania 
‘Forday sit fo Boerendy Hope Niki 
Es sided Tine, troat the following win? 
Twister Ya wriseCiceland 
Province weit 
nection 
focbernpet 
Terpbichiple Seea| Wirwapate 
Bens aos Lt 
Faibsh x 
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Stands abuse and 
follows through | 


“YANKEE” Bit 
Extension is new! 
Bit held by socket. 
No jaws to break. No 
loosening and pulling 
out of bit in work. 
No trouble to “follow 
through.” And bit 
in “Yankee” Socket 


can’t jam. | 


“YANKEE” | 
No. 2150 | 
Bit Extension | 


Full nickel-plate fn 
Holds large range of bit shaaks. 


Ask your hardware dealer 
to show you this new 
“Yankee” Tool fo: 


time and labor. V 
for free “Yankee’ 
Book. 


NORTH BROS. MFG. CO. 
Philadelphia, US.A. 


“YANKEE 
TOOLS 


Make Bett Mechanica 


Wor LESIN@ IO) 


Valance ae for Windows | 


(Continued from page 


forrrrererry! 
ae | 
ae =o 


Five more valances that suggest the many 
‘ways im which designe may be developed 


nailed oF serewed to each end of the val- 
tance boards and the whole is then ready 
to be serewed to the upper outside trim of 
the window after te A rod for 
curtains may be screwed to the inside of 
the end pieces 2 in. above the lower edge. 

‘The long valance board shown in the 


| central illustration at the top of page 70 


was made by a young man for a group of 
three windows in his mother's breakfast 
room He used clea shelac on the board 
rst. transferred a dragon d 
im peveil and. applied eto to raise the 
‘ormament 34 in. above the background. 
‘The process of using gesso was well de- 
sgrhed in the Apr 1086, issue of 
| Porcian Seuxer Mow 
‘The young man then painted the val- 
‘ance with Chinese red brushing lacquer, 
two coats being applied. Finally he 
went over the gesso with green gold out- 
Tin in black. "The, gauze window cur. 
are turquoise blue. 


AS ATTRACTIVE tues bedroom that 
Tsaw recently in an English style sub- 
turban home has wooden window Valances 
used with a finished effect. They hold a 
up of two windows on opposite sides of 


| the room in harmony, one valance being 


Fectangle witha 
Tine of gesso—sli 
ground color is old 
Painted flat flower d 
Center and one toward each end. 
ly helped a bride who wished to 

Valance made of wood 


‘one in the 


pai 
Copied an early American valance with a 
slightly curved lower edge. 

After the valance board had gone 
through the preliminary process of saw- 
ing and preparation for painting, she 

ited the background with peacock blue 
Excquer. ‘Then, after using two coats of 


lac us the last to dry 
overnight, she transferred a flor 
fy omting the beck of er 
paper with white chalk and tracing ov 
‘the lines with a medium hard lead. 
cil, The design formed an oval medallion, 
10 in, long. 

satiety: lrein, pile t's 
was made by a girl of sixteen for 
om CA planned her 
Single windows on opposite 
window being parrewer than the other, 
thus requiring different sized boards. 
She painted the buckground to 
frayrilve enamel to, match 
ground of her draperies, She used three 
thin coats of enamel, after having first 
applied a good liquid filler or varnish, As 


perfectly dry, she wait 


Black. These paper 
fre glued to the center of the valance 
Boar after a background tone has been 


Rear view of woolen valance 
(boned ‘wih curtain rod in place 


border of 


painted, ‘Then a, decorativ 
hack may be painted ar 
that ther ike anol 
medallion painted 
rarface of the valance aly 
flat coat of white shellac 
afterward, 


y be cut from 
terial and ap- 


wall paper or 

Plies a decoratio | 
Designs worked out with a keyhole saw | 

are quite effective, as theit h 

‘one’s eye level in a room mal 


‘ural wood carvings. .\ stock mold 
‘often be used for the upper ed 
the valance as a good decorat 


to make his wood valance a more el 
» he may carve 

ood, oak or white pi 
it French wood valanes 


comers representing the Greek acanthus 
leaf; this is carved and gilded in relief. 
Five-sided oblongs are repeated with a 
notched effect along the lower edge of 
the valance. Light blue-green silk ov 

draperies fall in graceful folds to the 
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te fe Termoatn Bir Qnaliry Comparer 


in promocinig, 
hhuman eficieney 

ah Thermometer 
(0 enable you to 
the ‘most good fe 
your bath. 
Fir Home Set 
Bake Oven Thermom- 
ster, Candy Thermom- 


Toshow you the fight 
way in unfamiliar 


oe ae 


twenty-four hoary 


ter, Sagar Meter. The ahead with depend 
Searee of accurate te: ablesccurcy. 
alt i cooking. ipeate 

Yom Wal Terenas Ho table you to kee 
Torhelp you maintain he humidity of the 


Your dealer wil show shew 18 you. dab wn 
n't postal, for booklets om any of the bar 


Dy cos 
ey ( 
fedicai } 
Profession, + 
fee Sphysmomanometer, Pocket and Ofc 
oe 
‘Foes Urinalysis Glassware. 
Bone Fever Thermometers 
Bulletins on request 
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Help to Maintain the Quality 


of Myles Candies 


Says Their Manager of Production 


TZ. wants HUYLER'S has always stood for quality and purity in 
our chocolates, ice cream and other confections. ‘This is what the 
public expects from us and it is what the public always gets. 


To help us maintain the quality and purity of our products we 
started using Tycos Instruments some four years ago. 


The materials contained at one time in one of our holding tanks 
are worth $300 or more. Spoilage was always a possibility before 
‘Tycos equipment was used but none has occurred since installing their 
splendid hea indicating and recording devices, This represents a 
fefinite money saving—but what is even more important our stores 
and customers are never disappointed by delays due to spoilage 


‘Tycos Instruments are important factors in maintaining the high 
standards for which Huyler's has been famous for 51 years. 


TO MANUFACTURERS 


If your manufacturing proces require the indicating, recording or controlln 
of Temperature there fe © pe and sople of struments in the Tye Line of 828 
Sarietic that will help you, Toformative literature on any type of instrument will 
ie"Senr you. promply oo request, or our engincer wil coumule with you on the 
application of Ty to your particular manalactuing proces. 


Taylor Instrument Companies 
ROCHESTERN YS eS ULS.A. 
are ES 

OE rr ec eros 


THE SIXTH SENSE OF INDUSTRY 


cos Temperature Instruments‘ 


RECORDING + CONTROLLING 


INDICATING + 
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Ee 


‘Your CHISELS and PLANES 


How to Keep Them Sharp—Grinding and Whetting 


By Ewanvrs E. Enicsox, Noted Menual Training Authority 


Tone Volume 
Improvements 


Ye ean 
Fives 


‘A power grinder, 
‘snail hand wheel, 


grinds 
may be used. The 
tool ean be held with 
‘of without the aid of 
support. The bevel 
angle ranges from 15 
Seg. for soft wood to 
20 deg. for hard wood 


‘Tune in your wation on {he sat, then, more 
{hve the tone etuane with he Si ‘. 
lnk of areatextdatnete 


the atnaker apt ou 
ft" treqwontly ena 
te is 


Tvalyable to give goa 
‘iat the nts ay tone vohame soottol dat 
have always wanted 


i iat fturat ot sat 
Centralab Modulator 
‘The id G) 


Tum the plane iron or chisel over 

and lay it perfectly fat on the stone 
fas shown. Take a few strokes back and 
forth to remove the fine “wire edge.” 
Stroking the edge through a piece of 
soft wood may again be necessary, and 


isan eemctimes the ene whettng proce 
Sealer ‘wll have to be repeated for best results 
CENTRAL RADIO LABORATORIES 
10 Keefe Ave., Milwaukee, Wis. Applying Roofing Cement 
HENEVER to0 much roofing e- 


| VV ment is used in applying roll roof- 
. some of the surplus cement is apt to 
melt and run down the roof, making un- 
sightly streaks. It is s0 hard to avoi 
getting too much cement in the joints 


Grind the cutting edge straight 
and square by holding it against 
the side of a tool-grinding wheel 


The fine “wire 
edge" eft by 
) erinding may 
17 Piece oy ake 

ing a slanting cut in 

a bit of soft wood, 

| The ‘finishing is 
done on a fine oil 
stone, upon which a 


have ‘been placed. 
Hold the bevel flat 
fon the stone and 
rub either with a 
Gireular oF a back- 
fand-forth stroke 


G Text the tool for sharpness by letting 
it bite on the thumbnail, If it does 
not catch on the nail when resting with 
caly its own weight, it is not ly 
Sharpened. The final tropping 

‘sometimes given on leather. Mechanic 
‘often strop the edge a few times in the 
palm of the hand to give a final finish 


that the cement is often omitted entirely. 
A good way to regulate the cement is to 
punch two holes in the top of the can and 

it out just as if it were condensed 


‘more economical. —? 


J. Hern. 


© This seal on a radio, tool or sil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 6. 


Camels represent the utmost in cigerette 


Turkish an 


oss 


hen the tree is 
trimmed for the great day—when the 
peace and good cheer of 
Christmas are almost here 


—have a Camel! 


ontrast the clumsy 
dials of only two 
years back... with the 
handsome illuminated 
controls MAR-Co makes 
today. Here is another 
good reason for build- 


ing your set yourself! 


ay 


(ow dials give place~ 
to glowing spots of light 


PICTURE ssofe subdued light vided reduces pane! drilling, co 

the room . . « the simple, fool-proof operation 
+++ your set in the corner <» illustrated below. The original 
with glowing spots of light | MAR-CO  "“friction-drive”—the 
illuminating tts swiftly actionthatmakesbacklashimpos- 
readable back panel scales. _sible—has been strengthened, to 
this is radio at its hand- accommodate gang condensers. 
somest .. . ‘The MAZDA lamp supplicd runs 
this is the panel arrange- on your "A" battery, using only 
ment + the type of skillful 1 ampere. The switch that con- 
tuning + that distinguishes trols this lamp may also be used 
the 1927 trend in set as your filament switch + the 
construction. lighted scales then serve as 
Already, these new MAR-CO pilots. Scales read 0 to 100, or 


The VARION + controls are specified or optional 100 to 0, as preferred. Price, 

The L. C. 27+ equipment in a score of this sea- including’ template, bulb, and 

ve son's most advanced circuits. bezel, $3.50. Replacement 

The INFRA-DYNE + ‘At once, they have become the bulbs, $20. Write today for 

The R. B. LAB + standard in tuning control de- the booklet that illustrates 15 

sign. Use them, in whatever standard makes of condensers 

ake pee fet you build, to give the final mounted on MAR-CO back-panc! 

A touch of style, and the utmost controls. Martin-Copeland 

and over a dozen ) in precision control. Company, Providence, R. I. 

more of the season’s MAR.CO controls are easy to Branch offices and representa- 
most advanced install. The steel template pro- tives in principal cities. 


circuits, specifically 
ator marco MARCO Controls 
Controls. 
Here’s how that’s ALL’ 
a you CAN'T 
I 


you drill 
Some Template Driller mS Bele §0 wrong: 


the panel. 


2 panel through Template opening ¢ 
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Pine-Cone Cat 
“Comicull” 


By F. Crarxe Huones 


MAR interesting toys, tke the eat | 
illustrated, may be made from pine | 
cones and a few hits of wood. 


‘To make a cat, select a cone that is as 
nearly as possible the shape indieated in 
the accompanying drawing. ‘The size of 
the head, legs and tail will be regulated. 
by the shape of the cone. 

‘The parts should be sawed from soft 
pine and the corners rounded and 


HEAD, TAKANO 
tees oir oay — 


HEAD, TAN AND 
tas Yastento —— 
With SeaLing 
Wak on GLUE 


‘The head, legs and tail are cut from soft 
‘wood and’ Btted carefully to the pine one 


smoothed. Each should then be fitted 
to the cone and fastened with either glue 
‘or sealing wax, All the space between 
the wood and the cone must be filled to 
insure tight joints. 

Tt is suguested that the body be painted 
with dark ray enamel having a gloss fin- 
ish, ‘The head and tail may be a lighter 
tone of the same color, and the feet of a 
contrasting enamel, such as black or 

For the nose and mouth, bright 
toot color: the eyes are black, 
th a touch of white. 


state the tlle nocies that tr 
ughes is describing foom month 
month 1 wor sagged by Job I 
Wack, of Pitshurgh, Pa- 


Held back by—what? 


—perhaps it’s comedones* 


FPOR five years he had warched men 
‘come and go—up to beiter jobs. 
He knew he was not stupid. Some- 
thing kept him back. Something 
made them promote other men— 
younger men. What could it be? 

Ic is unfortunate that many men 
suffer from comedones—the scientific 
name for blackheads. These disfigur- 
ing blemishes keep you from being 
dlean-cutand attractive. Theyareoften 
responsible for lack of business suc- 
cess. For while you yourself may not 
be conscious of them, others notice 
them. You may have wondered why 
success never comes. Pethaps it's 
comedones. 

Pompeian Massage Cream helps 
you overcome comedones. It gets in 
where comedones form, rolls out all 
dirt and oily secretions. It stimulates 
a healthy circulation, keeps the pores 


SEND FOR 
10-DAY TRIAL TUBE 


‘open, and gives you a clean, ruddy 
complexion. 


‘Try this treatment 


Nasien hreemesl eps los 
de ss dese seg 
oy ener nee. 
out. Note how dark the cream looks, That's 
selon Seca 

‘Don't let comedones 
Nites Go ret 
eae fe f 

c 

pemeeanetn 
fe ok ea et 
Son ct 


dderous, deadly mountains of || 


Site ofuaneAdssiesames. || 
Locatingand destroying them is || 
theperilousand neverending | 
uty" of the United States Coast 
re and igh explosives, |) 
however offen fut Blow the | 
from the sa, and wari 
se'then broadested by radio to | 
every ship whose course lies 
‘rough the danger zone. 
‘Smooth power, uafailing de- 
| pegiiby ores foog periods and | 
Gualities demanded ia the radio | 
Bris wied inthis dangerous 
“he fc hae Burgers Bares | 
meet thove requirements recom: 
imends them to'you for your owa | 
receiving set. | 
| 
| 


Ask Any Radio Engineer i 
Burcess Battery | 
Company 
Grvmnat Sates Ornice: Cr | 
NitgestaliandWinnses || 


“. | 
Oe ¥ | 
i MI || 

| 


hi 
! 


BURGESS 


RADIO BATTERIES 
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| to Use—and Why 


By Geoxce A. Wintovonay 


Supercizor of Electric Work, Arthur Ill 
Trade School, Saginaw, Mich 


the 
motor 


switch to. st 
and the 


‘A “blown fase 
part to show 


ich haw been broken 
‘he faible wire 


Texplained that all the current drawn 
through the fuse block has to pa 
ip of metal wit 


the metal and opens the ci 
the automatic safeguard 
all house lighting eireuits, 
‘The protection a fuse aifords 
tial, because if too large a. cu 
forced through the house 


tis 


current carrying parts of electrical de- 
vices, they 


‘ill get hot and perhaps. bun 
fire to their surroundings 
is much cheaper to replace 
a blown fuse than to repair a burues-out 
motor oF other device. 
| "A fuse marked “10 amp. 125 V." is 
ble for use in the ordinary house 
lighting system of 110 volts and will carry 
ten amperes without blowing. Iranyone 
should put penny or a piece of wire 
er the fusea common but hazardous 
trick—there is practically no limit to 
the current which can flow. 

The number of amperes required by 
many electrical devices is stamped 0 
the name plate. ‘The nearer the capacity 
of the fuse is to this value, the greater will 
be the protection. The National Board 
‘of Fire Underwriters has specified fiftcen- 
ampere fuses as the largest capacity 
permissible for ordinary house circuits 
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aS: 
BATTERY, 
REPLACES 


G Instrument 
Sorporation: © 


hry wont Hes ome USA 


avaterproof 
fireproof 
resilient 


rata ae 


WITHOUT 
GLASSES! 


SI INVENTION a NEW 
RNOWLEDOL ce EYE 
MAKE TT POSInLE 
Prise pannerr eve Nowiate 
TERRE TE END 
metpatenc cues 
sey BOA EEnGE fr Sorte 
Sea neerea 
Te lemee el clr ohoe 
Tints ty Glance wat sl FEE 
Brig boar SFE Se 
‘THE BARRETT INSTITUTE 
THE BARRETT INSTITUT 


A 2c Stamp 


will start you on the road to 
success. See Money Making Op- 
portunities on pages 114 to 142. 
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Maj viele ‘B’ Caeee Senn I 


— pure direct current-from your light upp 
Majestic Master—B 


For Radiola 25, 28, 30 


MajertioSeandara-B 
Copecy orn tubs or Super-B 
Coowiyevnntecr || Majestic Super. de Super berodyoee 
millamgera at 35 voin | Capacityonetotwelvetubes, lJ Opes Psy vole: 
including the use of power $42.50 


$32.50 tubes. 45 mils 
raticwnose || Se i50veits, 2 S200 wos af Rack Ni $180 


No Hum—A Superior Source of Power 
‘The voltage can alvaysbe accurately adjusted to meet Economical-cost fraction ofa cent per hour, No acid 
the varying conditions of very cky and oa any act, _orlaiie; Uns feaytnon Tobey No flamene 
‘See your deaier today. Insist on a demonstration on YOUR[set immediately 
pn 


GRIGSBY ~ GRUNOW~ HINDS~ CO. _4578 ARMITAGE AVE. CHICAGO-ILL 


ol or cil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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“D.Maydole” 


If you know and appre- 
ciate fine tools, you don’t 
have to be told what “D. 
Maydole” means on a 
hammer head. 


Three generations “of 
hammer users know that 
Maydole Hammers are as 
fine as cighty-three years 
of experience, press-forged 
tool steel and clear, second- 
growth, air-dried ‘hickory 
can make them. 


‘The minute you take a 
Maydole Hammer in your 
hand, you'll know by the 
“hang” that it's your ham- 
mer. 


‘Ask your dealer to show 
you the style and size you 
prefer. 


And write us for interest- 
ing and useful Pocket 
Handbook 23 “B."” 


Mat ydole 
Bae eet 


‘The David Maydole Hammer Co Norwich NY 
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EMA Ome MWVOmSs Nop 


Semicireulae sweeps of  4in. wall brash 
Produced the so-called ‘monastic texture 


covered with brush marks. A ceiling is 
it 40 easy as a wall to do, but we had 
finished with ours under three “hours. 
In order to get the best effect, however, 
we went over walls and ceilings after they 
were thoroughly. dried, 


Eleanor said: " 
[feared then that 1 
redecorating the wh 
‘The dining room was the next point of 
attack. There the problem was compli- 
the fact ‘hat the walls had bee 
pered. I have heard of plastic pai 
Jobe over wall paper. ‘Some were sa 
In our case we had 
thorough job. So we 
removed all the wall paper. Then the 
entire surface was washed down with a 
solution of sal soda and hot water. 
Gracks in the wall were filled with the 
joint finisher (or patching plaster) used 
mineral wallboard, and then sand- 
papered. It was not necessary to app 
coat of size. 


E HAD decided on an Italian 
texture for the walls of the dining 
n, because of the certainty of its har- 
monizing with the Spanish texture of the 
living room. ‘The color chosen was tur- 
quoise blue, with the lighter than 
the walls and finished in the mouastic 
texture used in the living room. The pig- 
ment and paint were mixed just as before 
and the Italian texture vas developed by 

ving large brush marks showing as the 
plastic paint. was applied. As 1 weat 
ahead with the brush, Eleanor followed 
hichind “and smoothed down the brush 
marks with sweeping strokes of the palm 
and heel of her hand. 


Decorating with Plastic Paint 


(Continued from 


69 


We had improved our techn 
siderably as a result of our 
decorating the living room 
as a consequence, to finish the dinin 
room walls in the short time of five an 
a half hours. For some reason—perhaps 
because we dawdled to admire our handi- 
work—the dining room ceiling took a half 
hou longer than that inthe living room, 

‘The kitchen was next. There the eal- 
‘cimine was in truly bad condition and we 
began by washing all the color off, being 
particular to leave no color in the corners 
for around the trim. Finding the cleaned 
surface glossy, we washed it down with 
steel wool and a strong solution of hot: sal 
soda water. Another washing—with clear 
water—was “necessary. to remove all 
traces of alkali and steel wool, We then 
let the surface dry before scratching it 
thoroughly in every direction, We now 
were ready for the application of the 
plastic paint, 


We lad decided on pure white wall 
and ceiling for, the kit «a stipple 
finish, such as is found in many old Colo- 


nial homes. ‘Therefore, it was not neces 
sary to color the plastic pai v 
merely mixed it to a, thick 


dabbing the ws 
ordinary stippling brush. 


PTE ceiling was treated in the same 

manner. Ouractual working 

the plastic paint, for walls 

was just over five hours, although we 
etling the walls 


‘The Italian texture, which is copied afer » 
‘nit found tm many ined Roman lls 


sanding our stipple to. 
points and two ours ia 
finished wall. 

For the hallway and the three other 
rooms in the house we used texture and 
Colortone effects that were diferent from 
one another and from the ones already 
described. Beste were | peice, and 
a Fiption of some small art objects 
feat wh plastic pele wil be the mts 
Frasnlocngeects 
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Full Size Drawings for 
Constitution Model 


TIRE, Mucprints giving, full sine 
details for building adecorative model 
of the: U.S, 
added to ou 
scription of 


frigate Constitution are 
this month. For a de- 
del see page 67. Plans 
for three other ship models are available, 
4 pirate Nos. 44 and 45), 0 201 
icons Spanish galleon (40 and 47), sn 
a clipper ship (31, 52 and 53). 


Complete List of Blueprints 

NY ONE of the blueprints listed 
below can be obtained from 
Porutan Sctexce, Mowruzy for 25 
back issue 

the project, 
can be had for 
nal so long as copies 
the Editor will be glad 
specific questions rela- 


he magazin 
was described 


Porunan 
250 Fe 

Gigeruaanen 

‘Send me the b 


reprint, oF blue- 
prints, T have underlined below, for 
which'T inclose...... 


Ne Tie 
Sewing Table 
Sethe Caine 


Bore Se 
mach and ite Table 
peer 


se 
2 Coontietion Mosca fan? 37 Be 
Sa Conetitutran ig is 


5: EennstdronRissing ie 
“(Plese print name and address very clearly} 
Strat | 
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from your home 


Night loneliness . .. the sound of 
stealthy tampering at the door 
moment of helpless terror 

+. Has she forgotten to 
jock it? 

But the Yale 44 Automatic 
Deadlatch needs no remember- 
ing. When you shut your door, 
the heavy square latch bolt is 
automatically thrown nearly 
twice the usual distance into the 
strike and deadlocked! 


‘Thus it is proof against forget- 
fulness from within and violence 
from without. It cannot be left 
unlocked. It does automatically 
what you might forget to do 
manually. 

Be sure you have the right 
locks on all your entrance doors. 

Look for the Yale trade-mark. 
If it's marked Yale it’s mad 
by Yale. Nootherlocks. 


Send for booklet, 
“Let the Yale 44 Automatic Protect You” 


The Yale & Towne Manufacturing Co. 
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125 


Complete as 
Tlusteated 


Price $40 


This bench lathe 
makes your home shop 
a real workshop 


HERE are many turning 
and boring jobs you could 
2 do yourself if you had a bench 
lathe. Make your workshop 
more complete by adding to it 
this Goodell-Pratt Lathe. It 
enables you to do professional- 
looking work. Over-all length 
of this bench lathe is 25 inches; 
height, 1115 inches; swing, 7 
inches; extreme distance be- 
tween centers, 12 inches. It 
weighs only 30 pounds. 
‘This lathe has a milled bed and a tail 
cock with ‘milled base. Live spindle 
has a cone bearing to take up wear. 
The tail stock has both screw and lever 
feed. Cone pulley has 3 steps—1a, 
244, 344 inches in diameter. The lathe 
Finished with black and red enamel. 
All working parts are ‘beautifully 


fate 
i cls i at eta 
ie Counter Share Ryne 
Price $12 pression ct 


Attachments, turret attachments, 


Bench Lathe No. 494 


‘This lathe has the same construction as No. 125 above, but is slightly 
larger. Length over all, 31 inches; height, 11 7 inches: ex: 
treme distance between centers, 18 inches.” Net weight, 36 pounds. Price $44, 


400-page Book of Tools FREE 


A postcard will bring you the 400-page pocket-size book of all the famous 
1500 'Goodell-Pratt tools. In this book are shown and described many tools 
‘you will want to outfit your workshops completely. Every tool shown is 
Beautifully made and finished by skilled toolmakers: Just let us know where 
to send your copy of the book. It is FREE. 


GOODELL-PRATT COMPANY 
GREENFIELD, MASS. 


J 


Makers of Mr. Punch 


GOODELL PRATT 


1500 GOOD TOOLS 


WonmKshop: 


Foolproof Built-In 
Ironing Board 


By T. M, Axpersox 


no loose proy 
‘The board is built 


rouven 


the song. and simple folding mechani 


tail at the top of the acco 
tration, ace a board & 
in th 


illus 
aL 
the bot 


‘square strip 
ugh the sides 
termines the hi 
when open an 


should be arranged. to 
nd preferences of who- 
Mt 


suit the stature 


\ favorite 


height is 31 floor, After 
these parts are in place, set the cabinet 
bodily between the studs and nail it 


0 the studdin 
in the ironing board should 

fit the board in the hack of 1 

so that the iron 

down freely. Cut a 2 

| long as the inside width of the cabinet 

and fasten it to the ironing haard fron 

the top side as shown, Round this on one 

edge and sandpaper it well. Tt sl 

placed so that it (Cantinued om page 87 


firm} 
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How to Glue Wide Boards 
‘Together without Clamps 

NY home worker who wishes to join 

‘two wide hoards for making a table 


top or something of that sort, 
not have the clamps necessat 


Well-known B-Eliminator 
Manufacturers who use 


the job with glue in the ord 

tay’ find helpful a method SEND FOR THIS RADIO FOLDER 

practiced at times with excellent results. ‘Contains seven hookups for B Eliminators 
Plane the edges of the boards straight published in @ prominent radio magazine. 


and square glue to both 
eaiges to be joined, and place the boards 
together face down on a bench or level 
floor. Raise the outer edges on thin pieces 

side of the joint 
the back edges 
igated fasteners 


place strips 
the outer edges 40 as to raise the 
whole slightly and leave the joint clear 
of the bench. Lay sufficient weights o 
the face of the boards to draw the j 
tight and let them stand as if it were 


rue sw | When You Build a B-Eliminator 
: . Use Bradleyohm-E for the Variable Resistors 
and Bradleyunit-A for the Fixed Resistors 


ALWA9S insist that Bradleyohm-E 
and Bradleyunit-A are included 
with your B-Eliminator kit, if you 
want to be assured of perfect voltage 
control. The leading manufacturers 
= of B-Eliminators have long since 
Bradleyohm-E adopted these Allen-Bradley variable 
Staines: rgcraig and fixed resistors as standard equip- 
saiet'isawrevwtwodir: ment for their B-Eliminators. In fact, 

: Bradleyohm-E is used almost as uni- 

versally as the Raytheon tube, itself. 
‘You cannot afford to risk the use of 
inferior substitutes for the scientifi- 
cally treated discs used in Bradley- 
chm-E. This remarkable variable 
resistor handles the strenuous require- 
‘against ae inside sane ments of B-Eliminator service without 
Cahinet'sdes yin tr | edge ReSresngiiee the slightest strain. Ask your dealer 


‘Brodie 
hoard should now move ‘youseedabacd mater. 
Be baad pou nes brats for Allen- Bradley Perfect Radio 


sure a perfect fit 

Hot glue, of course. cannot b 
this process as it hardens 
ay Thave 


‘8 picture framing and gen- 
is made by pour- 
nexar over the best 


‘occasionally. 
AMter twelve 
use. If it heeo 


it does not dry s0 quickly and does 
not decompose. 

If the glue is not to be used for several 
T make it « practice to pour a little 
gar over it and put the container in a 
cool place—R. C, Staxutr, 


Foolproof Ironing Board 


as 


this purpose 
up-and_ do 
ither 


with two 
pair of loose-pin hinges. One 
pair of hinges is fastened to the inside base 
of the cabinet, as near the outside edge 
1s will allow tlie door to close. The other 
hinges are s0 placed on the board that it 
will be held level when fully extended. 
‘On the under side of the board at the 
back is placed a spring catch such as is 
‘nsed on the eahinet door. ‘This eatehes in 
aa slot when the board is pulled down to 
position and is released by hand when the 
board is to be pushed back into place. 
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Pe 


"DRY a Micadon 601 in 

the antenna of your s 
find it hard to “tune out 
stations, 


‘The Micadon will have the aame effect as 
"Jose coupling," and the selectivity of your 
fact will be greatly improved. Capacities 
from .0001 to .0005 mfd. may be sed—you 
full explanation in our 32-page 
‘Seventeen Ways to Improve Your 


Micadons, because of the patented prin- 
ciples of low-loss insulation and protection | 
‘against variation in eapacity which they 
‘embody, are a vital element in the improved 
reception of thousands of radio sets. The 
tone, the efficiency, and the satisfactory 
‘operation of your set depend on the quality 
Of the fixed condensers used. 


If you want to be sure that your set will do 
fall it was meant to do, be sure that the fixed 
condensers bear the name of Dubilier. 


tampsor coin for your 
“Seventeen Ways to Im- 
prove Your Set.” 


Dubilier 


4377 Bronx Blvd., New York, N.Y. 


Ome Workshop | 


“OLD IRONSIDES” 


‘After the Wall as ben carried this fa, 
‘Feady to be punted and the deck varnished 


1882 she was made a receiving ship at 
Portsmouth, N. H. She was towed to 
Bosto 1906-7 she received 


ase of invincibility, at 
Tracery of ita lofty spars and ropes, th 
perfection of rigging that gave her speed. 
In the fashioning of the moxel there arv 

no insuperable provided th 
instructions are followed part by part. 
Careful, wgered work will: be 
‘always a joy to those 


nay take a lon 


not be fair to make her just as she is now, 
rr non-seagoing trim. Therefore, some 
‘of the early decorative features, as at the 
head, have been emboris 
welel represents her, 
the War of 
however, 
ipted 


the 
fas she was i 


for the boats. 

‘The plans given here for the model have 
heen adapted and simplified dircetly from 
Government blueprints. ‘The scale used is 


that of Yin. on the model to 1 ft. on the 
real ship. This gives us a model of 18 in. 
fom the load water line, and 31 in. long 
from the end of the fying jy hoom to the 


‘end of the spanker boom and 24 i 
from heel tg main teurk, (the 


‘The rigging has been slightly simplified 
and notaall the details have ben used but | 
the essential and characteristic features | 


are all given, 
As with all models, the first things 1 
essary are full sized drawings of every 
part to be made, 1 easy task, how 
ever, even forskilled draftsmen, to lay out | 


cae eerse 


the curves accurately 
yourself all the work 


‘many hours 
‘To make the hull, eight p 
pine will be needed. ‘These will be from 16 


to 19 in, Jong by 244 to 424 in, wide by 
Shp in. thick ( dressed). Draw 
Tine right, of acl 


lengthwise. ‘Transfer from Blueprint No 


37, of from your own full size draw 


piece of wood, 
‘structional lines 


in corresponds itt 
‘the wood. 


the line oF by frst taking tl 

tracing paper and scribing through earbou 

paper on to the wood. | 
‘These pieces must now be ent out with 


scoping, fret (Continued un paye 89) 
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aioe 
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(Continued from pave 88) 


The 
Key to 
Care-Free AUTOMATIC 
Full- RESULTS 


With the Sterli dC Power 


Powered spats Seang ike Ce 


automatic results without a thought 


| 
‘The decorated trail board and the head | 
{la which curve upward to meet the stem 


fig aw. Keep well outside the pencil 
so that the wood may be dese 
with sandpaper before jouting. Continue 
The construction lines IT to XI and the 
foreand-aft lines around the edges and 
Iyeeareful to indicate on the edge of each 
ltt whieh js the bow end. 
T'should be noted that with this ship oo Ta 

the upper lifts are wider, because of the | tetsu” goth certs, 
“tumble-home,” on the lower edge than | Savers, wera 


at 


idships, but like the lower 
above than below at the 


’ 
p he idea of 
body plan, but it 
you proceed: the main point 
ficient stock everywhere for the subse- 
quent shaping operatic . 

Parts B to G may have their centers 
cut out, to lighten the model, if you wish. 


“Another view of the bow, which shows the 
(racefl way in which the headboards are beat 


on the inside with their heads well sunk, 
or the whole may be cla 


ics lng. a Terao take two | THE STERLING MANUFACTURING COMPANY 
ete tha “T° loners inthe bolton, || 2831-53 Prospect Ave, - - - Cleveland, Ohio 
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Popularity Plus! Theglad hand 

of welcome and the smiles of 

“ose whose smiles are worth 
ile, all these are yours whi 


u learn to play a 


True Tone 


‘you were sure that it woul 


eS th below 
x wuld you clip tt a open how 


ee reer ea ae eee 
sald es ste 
eee 
Could You Do This? 
sig een sete oe ad 
Hide is Bana 
Se ated 


on your 
popular tunes: Easy: 


t'Home, Sweet. 
fering Buescher 
“lessons given on: 


1860 Buescher Block 


Septea tiara Ree 
skegesgndictibe, 
fom ioam ony 
‘Ss ‘ietintts 
rrcKasing @nexoPhone 


‘coupon for beautiful ineratare amd detaia ot 
‘wonderful tal plans Make the ware: Now: 


BUESCHER BAND INSTRUMENT Co. 
serothing in Band and Orchestra Instruments 
‘Bikare, nara, 


stead of guns. 
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‘The ball fom stern. ‘The decorations ore 
‘inte on cardboard snd ‘aed i place 


the other lifts may be dropped on, as 
r ‘The ends of the dowels mi 
‘come under the hatches so that 1 7 
not show on the deck. Leave the lifts in 
clamps or under heavy 
least twelve hours to dry. 
From the sheer plan transfer to the 
wood the dotted line that represents the 
‘deck; also mark the stem and stern pro- 
files. Cut away the waste wood. Make 
the deck a smooth curve from stem to 
stern, slightly higher in the center than at 
the edges. On the deck mark the deck 
outline, which is the top edge of piece H. 
‘On to thin cardboard mark the body 
plan lines I to XI and cut them out to 
form templets to fit on the outside of the 


rasp or wood file are all useful for this, 
especially the latter two, 


E CAREFUL i 

Work quickly. if you like, but not 
hastily. All the rest will be waste if your 
hull is not correct. 

The keel is 36 by 34 by 1624 in. and 
extends under the stem and sternpost. Tt 
is glued and nailed on, ‘The stem and 
sternpost, which are of the same thick- 
ness, are Cut from the sheer plan to shape 
and fastened similarly. See that the ends 
of the hull itself run neatly to them. 

Scratch in the water line, which, it will 
be noted, is not parallel with the keel. 
Mark in also the lower edge of the main 
deck gun ports and their vertical edges 
with reference to the ports which are to 
come above them. In the center of each 
sets lec, bare 0 ee. 1¢ 

deep carefully at right angles to t 
tide and sightly down from the 

tal (so that the guns will point 
very slightly up). The aftermost ports are 
dummies and have windows painted on 


James 


Screw Guiting Late LESO 


Easy Payments W Dicired 


9-inch x 3-foot Back Geared Screw Cut- 
ting Lathe. Complete with Countershaf 


wipmene. Tinchy betwe 
Eamets ce 


ATTACHMENTS 
‘Collet chisel and many other 


tent with each athe, 
"Write for Fer Blain a) 


LATHES 


Wonderful Chemical 
Tricks and Experiments 
EMC 


Ene AE: 


eo | 


FREE Seen 
errata ee 


84 Illustrated Pages 
of Radio Bargains! 
Write for Catalog Today 


RANDOLPH RADIO CORP. 
0 H. UNION AL, Dept, 3 CHICAGO, ILL 


ARK 


January, 1927 
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(Contin from page 20) 


Right around the top edge cut a rab- 


bet (recess) 14 
th 


ik. Shape the lower eilge to the 
and cut out the gun ports after 
marking them from the sheer plan, The 
top edges of these pieces should really be 


are 3 


rabbet after the bow ends have b 
steamed to make them bend easily. ‘The 

‘0 edges should be cut to fit toget! 
neatly at the bow, They may need 
strengthening with a small block or elbow, 
it ean be seen in 


oon similarly with neat joints at the cor- 
ners. Now shave the top of the bulwarks 

tii you get the lines as shown on the 
plan, and ent away the gangways, 40 that 


‘Siem view showing cardboard strips glued 
fn to Fepresent the puntos nad gudgeons 


the bulwarks th 


stand up only a bare 
ks 


ted nails. ‘The plates for 
the pint igeons (hinges) may be 
simulated with cardboard strips, glued on. 


HE catheads, which come next, are 
of any reson tough wun aout 
 aguere by 1 fa, long.” ath pro- 
jets throngh a hole in the bulwark. he 
‘ter end as three holes fore-and-aft for 
the boom guys and four vertical holes at 
the end for the eat falls the inner end i 
beveled tole flat on the deck, to which i 
i plied and nailed. Note in the sheet 
Plan how the eathend slants forward and 


upward. 
Bore a 1¢-in, hole for the bowsprit, a 
Mein. hole (Continued ow page 02} 


these pieces in the | 


Household furniture 


youcan make yourself 


LEPAGE’S New Books 
will show you how 


NOW with the coming ofong win 
‘evenings, come two new LePas 
Craft Books ta show you how to mal 
simple, attractive and useful pieces of 


“LaPage’s Work Shop Book 
lew direction for mak 
footstool hangin boo 
ex, book trong, end tate with 
‘rough, and’ a numberof simple 
things which perhaps your boy would 
like to make, “The printed directions 
for making, step by” step, are suppl 
tented. by’ dimension drawings” and 
ions ‘made from photograph 

inh pitecs of futnivar 


LePage's “Practical Suggestions for 
¢ Home Work Shop” will help you 
loser to equalling the skill of the 
trained eabinetmaker, It tells you 
how to make strong joints with glue, 
and with glue in its most convenient 
form—LePage’s Liquid Glue. 
These books also show you how to 
cover up small defects in Your erafts- 
ship. “Now and then’ tol ‘wil 
‘an error is made, Or ther 
to be filled where fails or ses 
ave been countersunk, Or the edges 
‘of a joint are not exactly even, A 
Simple new way to repair. these 
defects is with the use of LePage’: 
Gesso instead of putty. LePage’s 
Gesto will stick to any surface 
lass, ete., and will 
stand 1000 Ibs, breakingt st 
explained in’ the books, It 
aned and 
ined just. like wood, We give 
you in the small panel below. a simple 
formula for making LePage’s Gesso, 
Dut of course we tell you more about 
itlin the books themselves, teeth 
‘sith practical information on deca 
{ng your finished articles with Gesso, 


Handiest Tool in Your 
Work Shop 


eeht of the 
iPass Ligand 


Re intr et ars ean 
= 


Send 10 cents for these 
NEW LEPAGE’S Books 


‘The practical and useful help of these 
two books is yours for only 10 cents 
Just write your name and address on 
ihe coupon below, tear the conpen out 
fd mail it to us today with 10 cent 
{n'coin or stamps, and we 

ota copy. of each, posta 
‘Address LePage’s Craft League, Dept 

Gloucester, Mass. Tear out the 
on slow 30 you will not forget i 


Mail this coupon 


Recipe for making 
LEPAGE’S GESSO 


= ane cus of LePaw's Com 


with AN ingredients ba 
caret hardy soe 


|E PAGE’ AGE’S 
GLUE 


Bottles, Tubes.Cans 


me, Wisayment oe | 


ante Bee's week | 
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‘Belden 
Fused Radio 


Battery Cord 
ae 


Meesacechac ci | 
velog hs Rewty borer 
dell get the wines | 


coedy a 
‘oF fuse protection 
for your batteries and tubes. 
‘Gromed wires ean tare n0 Gres 
or ruin batteries if you use 
‘2 Belden Fused Radio Bartery 
Cord. “Every set needs this 
protection~—don't run 


the rik. Te is cheap 


23044 S. Western Ave.,Chicago, Il. 
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(és Tome Workshop] 


OLD IRONSIDES” 
(Cosine fom ze 1 

through the cutwater for the gammoning 
lashing. and two small holes fr the bate 
blag tein the sheer plan 

Fi headboardemay be made next. The 
wide lower members (iit any the 
] painted scrollwork and lead up to the 


The first $4 in. 
under the gun 
ler is bent out 
d the upper ends are glued and | 
h to the stem just 
. The narrower members are, for pref- 
icees of fiat rattan (can 


boards are strengthened with 
piece of wood plac 
way along its length; 
to fit over the headboard members so as 
to form lapped joints. Two shallow } 
holes are bored through the lower e 
the headboards into the hull for the 


hawse pipes. 
‘The stern decoration had better be | 
Dinter on a thin pine of Back eardand 
and glued on. ‘The eagle is gold, with a 
role Satta and bie Stadt the "other 
‘ornamentation, the name and the mold- 
ig3 are white. Before being painted, the 
moldings and decorations may be raised 
With gesso, which is a mixture of glue and 
whiting with a little varnish and linseed 
sil.” Thabo can be obtained ready to use. | 
HE stern windows may be cut out of 
ie cantboard on three sides ouly and 
laps lifted to form shutters. 


may be notched 


te paint, each 
ine sandpaper.” The 
ll then can be given two coat 


‘except on the 

between the 
portsand right up to thestem, ‘The inside 
Of the bulwarks and the edges of the upper 


(frigate) deck gun ports are white. 


A, ROUGH cradle to stand the mode in 
while working on it will be necessary 
‘The uprights, which may be nailed to a 
board, should fit the 
loosely and be lined with a pi 
cloth. If a hole is bored in the center of 
the board in which to fit a peg on another | 
board, a. turntable may be formed when- 
ever desired to make it easy to work on 
alternate 
ing to pick it up or walk aroun: 
‘This work will keep you bi 
month, when the deck fittings 
will be described. 


‘until next 
nd spars 


WARRANTED FIXED RESISTORS 
‘HE vital importance of a 
accurate redfor eannct be 

stimated. Comprising a concentrated 

Eliz depot onetbotandiy of on 

Inch thick, spon a glace core and arate 

forever within the tube, “each T'yach 

Restor is warranted absolutely noless 

permanently accurate, dependsblet Gust. 

Snteed accuracy—10%6% fn production they 

average Se. /25; 3: li 2232415: 6 


A 25: 09; «1 
Meg.. 75c, Single mounting 35¢; Doubie, 
50.” If your dealer cannot supply you, 
send stamps. check or money order, We 
ship postpaid same day order is received. 
Dealer—Get on or mang Li: we hee vou posted on 


Yn deans Wstaa sos? 


“Bua your ven wh “Bascer Perty 
aie Sess Ea 8-FPar ich, New York LY. 


A 2c Stamp 


—will start you on the road to 
success. See Money Making Op- 
portunities on pages 114 to 142. 
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Hanging Bookracks 
sie rm one 70 
shelves should be made 34 
indicated. 

"The bookrack illastrated in Fig. $ is 
similar to the one just described, except 
that itis fitted ‘with drawers between 

ves lastond of thera 


taken apart and packed 
p very little room. It is 
ean either hang on a wall or st 


pper au 
This 


helves with the sides are 


irking gage from the front edges 
res and sides. Set the gage 
es corresponding 


and gage agi 
and fi 


Fig. 5. Homemade gluing clamps for use 
‘when large iron clamps are ot avaliable 


quare and clean the hole 
el using it from both sides +0 
{snot to chip the edges. TI 
sawed with a 


Mter they are fitted the b 
out for the keys. Remember that these 
chiseled in such a way that 


e, thus forcing the 
joints together. 

‘ad is et for the wide sb but 
it is stoppeg at both edges, so that the 
that wilt be able tole ot. A soa 
strip of wood 3 by 1 in. is glued to each 
shelf as a stop for the books, if the rack 
is to be used standing. 

Iron or heavy brass plates of the same 
width as the thickness of the sides and 
about 8 in, long are screwed to the back 
of the sides, and the bookracks are hung 
from th 

“The kind of lumber to be used and how 
it is to be finished should be dependent 
on the other furnishings of the room in 
which the hookrack is to be placed. 


‘This is the first of a series of articles 
by Mr. Hjorth, who is an authority on 
struction. He is the 
‘Reproduction of Antique 


Baldorioty de Castro Technical School, 
San Juan, Porto Rico, and is now in 
charge of the Architectural Laboratory 


‘at Saunders Trade School, Yonkers, N.Y. 
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—the new scientific SAAL EC-CENTRIC 
CONE whose balanced tone color is the 
sensation in radio today. 

Your receiving set may be getting all of the 
best that’s on the air—but are you getting it? 
You cannot know the capabilities of your radio 
set, in volume, clarity, beauty of tone tll you give 
it the advantage of the Saal Ec-centric. 

On the principle of the harp, whose short 
strings produce the high treble notes, whose long 
strings give forth the deep bass tones, the Saal 
Eccentric, with its “center” actually off-center, 
provides a short vibrating radius for the high 
notes, a long radius for the rich low tones, 

‘These exact relative proportions of vibrating 
area, definitely fixed by scientific principles, are 
now provided for the first time in the Saal Ec- 
centric Cone. All rumble or “barrel tone” is elim- 
inated. True balanced tone from soprano, flute 
and violin to pipe organ or ‘cello, A demonstra’ 
tion will convince you. 

Hear the Saal Ec-centric at your dealer's, or 
‘write us to direct you where it can be heard. 

‘The Saal Eccentric comes in two models: 20° 
inch, $25; 14-inch Junior, $15. Slightly more west. 
Pepmensaazeap of Rockies 
H.G.SAAL COMPANY, 1800 Montrose Ave, 

Chicago, U.S. A. 


WORLD FAMOUS MAKERS OF 
HORNS - CONES - PEDESTALS 


* SAAL 
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How Many Laps 
to Go? 


Have you any machines 
a few laps behind in the 
race for speedier, cheaper 
production? 


Let Veeder Counters 
measure their gait; indi- 
cate their proper stride; 
aid in developing faster 
work by keeping track of 
the gains. 

Set the pace, watch the 
count and run your ma- 
chines for production- 


RECORDS on 


eee 


COUNTERS 


The small Revolution Counter be- 
low reitery one for,» revolution 
1 shalt recording «machine 

‘tal this counter very dureble 


‘aptable to exe 
a work. 


I run backward 
the counter sub 
tracts, Price $200, (Cat 4/5 size.) 
Small Rotary Ratchet Counter to register 
reciprocating movements of small. ma- 


chine, also $200, 


‘The Revolution Set-Back Counter 
below records the out 


of the rer 


Tndicates an operation, 


thing on earth. 
‘by tending for the book. 


The Veeder Mfg. Co. 
‘MSargeant St. Hartford, Conn. 


January, 1927 


Neat Waste Paper Basket 


Made of Wallboard 


‘ALLBOARD or very heavy card- 
board such as is used for large 
ing cartons may be conv’ 
very little effort into useful articles, such 
as the waste paper bask . 
‘Six side panels are required and six 
small pieces to tie the panels together. 
‘The bottom is cut from a circular piece 
of the same material 10 diameter. 
‘The circle is divided into six equal si 
with the compass without changing its 


Si 


ow the side panes sed bottom are cut out 
od fastened, together with spit riveta 


ply “walk” around the eircle 
legs of the compass and connect 
1s with straight ruled lines, 

“The bottom of each panel should be 
Dent at right angles, as indicated by the 
dotted line. Holes for the rivets should 
bes ch. 


parts. the 
brass rivets abo 


in, down from 

"The panels can be cut out in almost 
any desired style and the open work oraa- 
ment can also be made in a variety of 
designs. —Hanoun Jackson. 


top. 


Common Brick Serves As Wick 
in Furnace Vapor Pan 

F THE design of the vapor pan in a 

hot air or “pipeless” furnace will per- 
mit, place a common porous building brick 
‘water container so that it stands 
Jide the furnace jacket. ‘There 
jot be sufficient room for the brick 
ind straight; then it can be tilted 
at an angle toward the furnace, and, in- 


filled every day.—S. Panxtxsox. 


wlninniinini eins on 


evaporated, provided the water pan is | 


qeaeseeaea 
i a9———ncegas | 


Ni 
‘ 
My 
‘ 
\ 
\ 
‘ 
4 
N 
‘ 


Why Don’t You Play in 
a Hohner Harmonica? }, 


‘Anyone may quickly learn to play) 
Teal musicen a Hobter Harmonica. 
with the aid of this Free Instruc- Ny 
Yon Book ‘ 
See how easy it is! Read the sim- }) 
plo directions, fook at the charts |) 
prdpitures,takeyour Harmonica, 
hold it as shown and dfow-draw, |) 
blow-draw. In ashort time you will) 
Tastertheseale; andwhenyoucan 
ny theseale you will soon be 
yg favorite miclodtes to the deligh 
of yourself and friends, 


anna wnnnininnm ennai 


pannnmanannnenecnanns 
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“How I Earned the Cost of f ™ Edt O/ ptr // 


a New Water Heater 


By Tuomas W. Bexsox 


P press—the news MUST go out— 
often bapiena YN the big presses must not stop! 


er has on hand a good 


And it is upon the tools used in the manu- 
facture of thousands of small parts that the 
unfailing operation of these giant presses de- 
| pends. Utmost precision and absolute depend- 
ability are the reasons why Brown (@ Sharpe 
Quality Tools are used—not only on printing 
presses—but on all work where tools of the 
cul i highest quality are required. 

the tank may be 


fed horizon: 
sand will work 


‘Ask your dealer for a free copy of 
Brown & Sharpe Small Tool Cata 


TO WATER HEATER!“ log No. 30. Keep it in your kit to 


Diagram showing how - use asa reference when buying tools. 
the tank we pipe If your dealer cannot furnish # copy, 
ms, devised a system of pip. S ‘write us direct. 


zontal boiler so it could be | 


In. pipe tape into t 
tidhwas erewel nto the heat of 
p 


ie duly one in the manufacture of pring pesses- 


BROWN @ SHARPE 
TOOLS 


Mueprints ean be trufl said that | BROWN & SHARPE MEG. CO. 


the presence of the air acts 
to absorb partially the water hammer 
caused when fi ilenly closed, 


pirate sh 


modelsand one Spanish gall 
plans are the most complete of 
A. P., Jackson, O. 


Providence, R. L, U.S. A. 


De ee ee ee ee Ee ee 


For Cottage 


or Mansion | 


—the right oil burner 
—in the right size 
—at the right price 


New Silent NOKOL 


WHEN pau bays NOKOL. you don't 
‘waste money on a plan larger than you 
pried t0 learn how lin= 


fee wan operating expen call 
tein the inal cox 

‘You'll wever now what joyand comfr share 
inal beat und you lava your NOKOL- 
AAlyou doles the threw othe dened 
cn toup th buries ote 

up the burden o 

our howe at the proper degre of est day 


Invand day out, month in and month out— 
find you never have to give it a thought. 
Who cars when peng up ie come? 


fOKOI. has gone to work 
aed 


ready tere gutel bed every 
toast. No fires to make; no 


np hinds Nod never emel to 
Enjoy this comfort wow 
Don's go on, yer alter year, 
orn el tied creer est be 
{hues youTancy expensive. Find our about 
{now Talk to any of the 35,000 NOKOL 
‘owners, They will wll you NOKOL is the 
ton ficient ol heat known. They wil tll 
you an amazing story of low-cot operation, 
[ieedon rom replacements and repay ofcold 
‘rember confortandcoowenience undreased: 
thereat. 
‘Mail the coupon for details of our atractive 
Ilan andor egtok "A New Gude 
100i Heat for Homes.” covers every phase 
practical 


FREE—NEW BOOK 


[AMERICAN NOKOL COMPANY 
Dee 25,215 Non Michigan Ave., Cheags 
Please wend your new hock on O1L HEAT. 


Name _ 
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Te Home Workehep 
Decorative Book Trough 
with Candlesticks 


DECIDEDLY novel and artistic the 
book trough illustrated, yet it is of 
ple construction. A figured hardwood 
may be used if the piece is to be var- 
nished, or a plainer wood if polychromed, 

‘The trough itself is made of two pieces 
Ag by 534 by 1234 in. Make notches in 


[- “Well Brushed 
Hair is Healthy Hai 


the Upper comers caursnicxs || On military brushes, as on handled 
34 by 1 in. and | 
round off the 


peiges tipi 


| WHITING-ADAMS 


is the mark of a better brush— 
the same now as for over a 
hee: years 


A dainty size for the ladies. 


celiges, as shown in 

the d 
Before marking 
the end pieces, 
rule a 5 by 8 in, Avery attractive piece 
‘cantboard fhe" the ending table 

square 

and copy the for half the design. 
Cut this out and trace it on L-in. stock, 
reversing the pattern to mark the other 
half, Shape the piece with compass and 
h the edges care- 


BooK 
fro Co 


BOSTON 
FOR 118 YEA 


WHITING-ADAMS ] 


334 in, and 34 in. deep to receive 
rackets. 

"The pattern for the brackets is made 
in the same manner as for the ends, on 
cardboard $ by 314 in, When shaped, 
the brackets into the ends and as- 


KESTER 
Se eed METAL MENDER 
SS SLES) 


‘201-520 Weightvond Ave Chag0,U.5.A, 


and 1% 


Provides complete 
nojsclss filament 


i. Bore the sockets 1 in. deep wit 
Sen: it Morte each tick Baer FREE— OUR 84-PAGE CATA- 


Tino lathe is available, the candlesticks | {MTA U) am gM RE PUL 


Fear ee emereenal BARGAINS. WRITE TODAY! 
filler, and varnish or with opaque colors. | TPE ST Tea Ta 7 UT Comey ota 


—Eowix M. Love. 80 N. UNION AV.” “Dept. 3. CHICAGO, ILL 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Save Time 
and Money 


RECIPITATED chal isa white and 
‘very light powder, whi rs 
tained at any drug store. Tt is one of the 
preparations of chalk, the commonest and 
most familiar of which is sold under the 
ng at all paint stores. 
very cheap and its most com- 
putty used for glazing and 
filling nail holes and cracks, 

In the home workshop the main value 
of precipitated chalk (or whiting) lies in 
the ability it has to unite with other 
‘substances to form putty and cement. Tt 
jess frequently used for preparing clean- 


As a putty it is used for fastening win- 
panes, assembling aquariums, and 
cementing joints in gas and water 
pipes. A putiy for 
this purpose 
rer dry to 
nextent 
twill be 


fa soft, paste t 
‘mp or eons P 
ciate sees! 
A Camented,jiat fr 
‘The tendency isto 
ix the putiy too stiff. Indeed, it often 
pays to add raw linseed oil to prepared 
Commercial putty 
When putty ix to be used for an 
aquarium or for the tightening of piping, 
ft Teast fifty percent of red lead is aulded 
to the whiting. Enough raw linseed oil 
should be adited to make a soft paste. 
Place plenty of this putty around the 
edges of the glass and force it firmly 
{nto the frame, Remove the surplus 


raw linseed oil, 
which dries much 


with a knife, Next cover the inside 
edges thickly with putty and protect 
these edges later with narrow strips of 
glass, as shown, s0 that almost no surface 
Is exposed to the water. ‘This tends to 
seal the putty from the 

and helps to keep it soft. Incidentally, 
keep water in any aquarium for at least 
‘one week before stocking it with fish. 


the following lat 
container or file it away among your 
formulas: 


Calcium Carbonate 


{forma a cement for yoreaia sad ele Mined wit 
Ferlpped orm a rat oe ‘edie, When at 
SSE eres mate att 

{iam imed ot thy erent fred rnb ted og 
Sapte teine sen worn 
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30)Days\Trial 


Word in Radio 


—and the Biggest Values Ever Offered 


[Frente meacure of Tio tif aeton na 
fitnaney YOU DON'T HAVE TO kik Er 


Borate WESTINGALE cota 


‘oy aay Radio wt ren ar the epee fr oor REE cata wh Het 
ee shanees whem all we ask bn 30-Lay Tis 
ahead in 
as 


eo 
faire wat tina tee Wat 


Right now we want to appint an 
ou = i 


Your Own Radio FREE 


Our FREE Catalog also explain « plan sherrby roy can put a Westingse 
spor hema so Bs eet Pace te pode rbd ad cade fou 

a our tht ert er yi So 
Tiscetine prices and cur PILE Radio SS ee 


Westingale Electric Co. 
Dept. 124 
1751 Belmont Ave. 


Be First -Mail Now! 


Westingale Berrie Co. 
S751 Belmont Ave. 
iy USA 
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— 
‘Sy eshape 
| ~Home | 


‘Howto Replace 
Sash Cords 


surprising how many persons have 
He oF no practical knowledge of the 
that 


en company AP bce in 
1 word 
with 


|| you wane for y 


Contai 


to the line is 3 

easy with this | el penpra ree 

chisel-edge claw By 
Hammer . 


Vert is something new in ham 
mers, The one-pound head of forged ste 
tareflly tempered hat a chisel-edge on the 
end of the claws. Ie is perfectly balanced 
and the two extra side claws makes it 
possible to pull nails in close comers oF 
next to the wal. 

“The distinct curve eo the cas cvetes « flerum 
that makes i pomible to pull cut large nals with 


‘one pull. 


i Mell 
eM 


proceed with the work 


the Popular | Y c window stop with a chisel, 
End Seandar ge 
E: 


EEP Your Own Home 
Warm and Make | 
Money by Selling AB 

mer Weatherstrips to Others 

wil thing 

‘el do Beside 


MOFFBAUER COMPANY, Inc. 
16 Bane 12th Servet New York Cley 


ey Plane 


Peirce key | | 
HLA Aywal Depts Hobaten N.). 


CHISEL EDGE 


cLAw ‘Nei er 
HAMMER sessions | ZEN ERIZES,, 
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apeHome 


| Replacing Sash Cord 


(Continual from page 98) 


stop covers th 

1 be seen in Fig. 4. 
ext, pull the sash out at the side 
¢ the stop has bee 


slide it out of its groove at the 

side, It ix well to re 

that glass is now being. hi 
abrupt oF 


‘or other sharp instry 
the cond out of 
its groove. will be found 
that a shingle nail has been driven into 
the knot, This makes it somewhat h 

to loosen. ‘Tie a large loop knot on the 
cord before releasing. 
will hang su 
this ka 


If this 
wood when it is forced 


(Continued ow page 100 


Fig. 5. Ifthe parting step i stuck in ite 
treo with print, loowen st wth che! 


POPULAR SCIENCE MONTHLY 9 


eval 


Aristocrat E-ZTOON 
Vernier Pointer 


$2se 


NEWe4ristocrat’ 
Vernier Port Dial 


fo martun how many tubes your receiver has, how mo 
‘cost or what its cieuit principle is—your radio cannot 
in style without vernier window dials, In radio, 


motor cars, appearance and. performance ate ¢ 


Proved each season 


With the new Aristocrat Vernier Port Dials, your radio wit! 
appear just like the current model, And the Aristocrats will 
also make it perform like the new, advanced radios. 


Vernier Ratio is 14 «0 1. With this extremely fine tuning you 
can separate local stations of adjacent wavebands distinetly— 
and being in countless stations you have aver heard before 
right through powerful local broadcasting 


The Aristocrat is 


bur a few minutes, The 
its all condenser shafts— 
mechanism and shaft ends are con 
ed. No gears, chains or cogs to backlash, wear out or get 
‘out of order 


If you buy, build or operate a receiver with old-fashioned dials 
‘or dials of doubefal qualiry—replace them with the up-to 

date, beautiful Aristocrat Vernier Port Dial of pure Bakelite, 

bearing the KK Trademark 

In three rich Gnishes—to match your radio—black with white 

markings, mahogany and walout with gold markings. The 

better dealers can supply you~ae $2 each, 


THE KURZ-KASCH COMPANY, Dayton, Onto 
Moulders oy Plastics 


KURZ® @ KASCH 


cAristocrat Dials and Knobs 
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A Gift HE © 
Will Always 
Remember 
Seog His Cs 
You'll fd, ia 
holiday boxes,an ATKINS 
No, 400 Hand. Saw 
“Silver Steel.” k 
Blas by seep 
ing work and money—d 
gfe for the read m 


ne Of sa 
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Replacing Sash Cord 


After the paint is cut, the strip is pried 
out carefully. When doing this st the 
the wood (Fig. 8) and do 
not Iet it slip. Pull the upper sash down 
to the sill and loosen the strip from the 
top downward. ‘Then lift 
to make it clear the “m 
rail of the upper sash. Now the sash it- 
self may be removed by loosening the 
cords on each side as directed for the 
‘The “pocket” picce (Fig. 4) is pried 
‘out after the one or two screws. whi 
hold it in place have been removed. Th 
picce is somet 
the parting strip and part 


Fig. 6 Tying the sash weight. A knot 
{unt be used that wil never lip or loons 


window stop. If it is located as shown 
here, however, the parting strip must be 
removed regardless of whether the lower 
sash: ince the pocket 

« revealed will 
be found the released sash weight—an 
iron casting, 

Now tie a knot on 
cord, similar 
the ed 


Uhetend of the sash cord and pull 
hrough. 


. tie the 


January, 1927 


It’s a Wonder! 
Works So Easy 


S um. 
Press-to-Feed 
Electric Soldering Iron 


A great inzention, Tndiopensuble forall Kids of sok 
define wor € fun egnamenl Oc 
Bat ce the worl FY 


fe com with Peso ace 83.50 
‘Attachment only vee co 150 


parts arenickel 
id. One hole 


wire na medicine bat effectively 
Ei gr defective nthe natural Cag 


‘Siivetere thy are vse” Saft sas an 
ieeiaiens 
ree Book prataeaes 
"WILSON FAR DRUM COr 1 ated 
ase'Teda Bulldtag "Lovisticct, ky. 
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Replacing Sash Cord 
(Cnn rm pg 100 


shown in Fig. 6, ‘This wil lave the cord 
the correct length. Study the old knots 
for the type that will not sip. 


is good 0 
‘The process of assembling the window 


where they will interfere 
of the we 


they are worn 
thus save 


PAINT TROUBLES— 
Their Causes 
and Cures 


Byt Berton Eu.iot 


aout right.’ 
nt thera.” 


Just as easy to use as any 
time, t pulled and dreeged 
brush. T thought T would 
through. And, besides, it 

Well either, “The color wa 


When I got 
eed —dark in 
some places and light in others.” 

“A little turpentine was all that was 
needed,” I answered. “Some of the 
liquids had evaporated since the last time 
you used the varnish stain. If you ever 

‘any varnish stain that works that 
‘again, just add son 
stir itt in well, and 
varnish stain working 
ter’ under a brush ag 


‘Her next question had to do with the 
use of varnish (Continued on page 102) 


Pathfinders 


An advertisement of 
the American Telephone and Telegraph Company 


Curisropner Couummus 
discovered America, 
thus adding a new 
world to the old. Alexander 
Graham Bell discovered the 
telephone, giving the nations 
of the earth a new means of 
communication. Each ven- 
tured into the unknown and 
blazed the way for those who 
came after him. 


The creating of a nation- 
wide telephone service, like 
the developing of a new 
world, opened new fields for 
the pathfinder and the pio- 
neer. The telephone, as the 
modern American knows it, 


has been made possi- 
ble by the doing of a 
multitude of things 
in the realms of research, 
engineering and business 
administration, 

Its continued advance- 
ment requires constant effort 
in working upon a never 
ending succession of seem- 
ingly unsolvable problems. 

Because it leads the way 
in finding new pathways for 
telephone development, the 
Bell System is able to pro- 
vide America with a nation- 
wide service that sets the 
standard for the world. 


See Page 114 


$25 in Cash Prizes [ff2teit 
It’s Easy to Build Things 


tt shoe it Baeecrane aces, 


pete SG Sad Set alec 


! Junior Saw 
Bea 


W.B.&J.E.BOICE si. 


© This al on « radio, tool or cil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page & 


POPULAR SCIENCE MONTHLY 


HOME WORK SHOP 


facket IS SENT ON TRIAL 


$10.00 
DOWN 
THE NEW PRECISION LATHE ry Sed aed 


TO. Fase Waba 
aly 810.00 Do 

‘Terand Twenty P 

SPECIAL CRAFTS _ COURSE 
FREE, TO OWNERS 


SS ie Cie Wasa wal Be Soe as 


SPORT BODIES for FORDS. 
st FACTORY PRICES! 


etc $150 #8300) 


Write for Donte 
ATi shacing Oct 
‘Matin 


SPORT FACTORIES, Aurora, Ilinois 


\ eer Tacs a Ship Models 


varnish was from a new can and 
rent on satisfactorily. It looked fine but 
didn't dry for about two weeks. 
aan awful tit up and 
* he added, “and spoiled 
the finish in a few places where we had 
rigged up boards to step 

‘A number of questions on my part 
failed to furnish any clue, but, a casual 
remark revealed what the trouble was—a 
mistake countless amateur painters make. 


BARGAINS!| ieee tat hee Ane hate 


y sire to do an especi ood job 
i SAVE%TO% — | taken off the off inh wien paint and 
WRITE-FOR CATALOG 


varnish remover. 
RANDOLPH RADIO-CORP. 
480 W.WUNION AV... Dept. 3” CHICAGO, IK. I 


nd aceurata tuning: 
flament control 
AMPER 


‘Sepend on 


ing tse 7 self-adjusting 
a these” vital 
Than rnconta 


PLASTIC wooD 


Ridiall Company 
SO FRANKLINST..NEW York © 


[PERIT! 


‘The“SELF-ADJUSTING" Rhcostat 


terrupted. fou got through 
using the paint and vamish remove 
you wash up the surface with gasoline? 
‘No-o ed Mra, 
Ww the directions 
mghly with 


T explained that « paint and vs 
remover gets into the surface, 
benzine, or t 


best way is to take plenty of gasoli 
mga erebbig bos 
“What's next?" I inquired. 
“Lam just doing the wall 
room we finished up in the at 
the cracks and imperfe 
of Paris and paint, after 
wall paint. When I put on the second 
coat these spots all showed through much 
lighter in color. Why was thi i 
the next coat cover them up? 
“That was probably due to one of two 
things. You may have put on the second 
coat too soon after filling the eracks and 
before the plaster of Paris mixture had a 
chance to harden clear through, so that 
these spots (Continued on “page 103) 
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Painting Troubles 
(Covina om ue 109) 


absorbed the paint mu 

rest of the wall. Or else 
sed the plaster of Paris with wall 

paint just as it e 

stead of using some of the “fity-fit 
jure of wall paint and wall size 


h 


mw used for the first coat on the 
mixture was 


spots in some way 
coat also will sink in 
still show through, One of the best ways 
to do this is with'a thin coat of shellac. 
Shellac dries in an hour oF so, so you 
won't lose any time.” 


d the spots will 


ERE'S another on: 
‘went on, aft iga note about 
the use of shellac. "Tt wasn't due to any= 
thing going wrong in the work, 
ke afterwards, Y 


r visitor 


with dozens of blisters puffed ou 
as hen’s eggs. It looks ter-ri-b-L-.” 
That. certainly was tough, 

as it 


‘over all these spots w 
shellac, 
Make & 


of plaster of Paris 
all paint and size, 1 


th the paint 
four hours for drying 


give 
all paint 
into which some wall 
size has been added in the proportion of 
about two parts paint to one part size. 
Allow twenty-four hours for this coat to 
dry, of. 


preferably, forty-eight hours if 
you are in no particular hurry. ‘Then 
Apply another coat of wall paint as it 
comes in the ean, and you'll have a new 
finish just as good as the old one.” 
sail the ground we covered that 


evening, but Mrs, Andrews promised to 
bring us more “troubles” if she en: 
tered them. And she is very apt to, 


because there is more to painting than 
the amateur ever realizes. 


‘This is the first of a series of articles 
in which Mr. Elliot answers the ques- 
tions that so often perplex those inter- 
ested in home painting and decorating. 


Discannan ait fenders end body panels, 
obtained trom junk dealers, are in 
pensive material for ma 
raaaner ol sor 
little care tl 
be retained.- 
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e Your program 
f Starts with a snap- 


It does if your “snap” judgment is good! 
Because good reception demands lively bat- 
teries. And that's what you get when you 
snap on your Rectigon to doyour charging. 
" __ The time to start bringing in tomorrow's 
snappy program is tonight—after the last station signs off, You just 
plug ino the light socket and attach the terminals. That keeps your 

atteries at their peppy best. That saves service station bother, And 
you'll never be caught with batteries run down, or absent for charg- 
ing when the week's best program is on the air, 


when you charge em at home with 


The 
a 


Lek 


‘THE RECTIGON is a superb Westinghouse prod: 

‘Things you con’tace, ike extra heavy insulation, things 
like the durably enameled case—all are of 

igheat' quality. Westinghouse also manvfoctures a 

ommplete line of radio instruments, and Micarta panels 

snd babes, 

WESTINGHOUSE ELECTRIC & MANUFACTURING CO, 

“Tune non KDRACEVWS WEE” MPR 


No Storage Battery Radio is Complete Without a Rectigon 


$25 in Cash Prizes $,rs° 14 
SEND NO MONEY 


2 Genuine Full Cut Diamonds <\;,, 
‘Terme (6 Mos. to Pay) = Ouse U.S. Cash with Ore 
Me, 6132, soc Go 


Ladies’ Ring 
Genuine, 
Black nye 
with Gentine, Fall 
Se 

Ke White Cold, 


(Ad for Fe Jey Cate, 
Buffalo Jewelry Mfg. Co. oat. 
Dept. A (or at your Jeweler's) 
501 Washington St. Buffalo,N.Y. 


$15 


are Birmond. Te 


MOOTH-ON 
No. 1 hardens 
like iron and ex- 
pands in doing so 
to make cracked, 
open oF loose parts 
everlastingly tight. 

Don't pay any professional fixer a big 
‘price to make such repairs. With 
Smooth-On No. 1, you yourself can 
do a perfect job for a few cents and 
usually in a few minutes. 

Get the Smooth-On habit and you 
will quickly find that it keeps man; 

dollars in your own pocket. Try it 
on the following and see for yoursel 


Stopping leaks in steam, water, gas, 
oil or stove pipes, mending cracks, 
breaks or leaks in ‘furnaces and boil- 
ers, radiators, tanks, sinks, pots and 
pails, making loose handles tight on 
umbrellas, knives, hammers, brushes, 
drawers, éte., tightening loose screws, 
hooks, locks, door knobs, etc. 


ON THE AUTOMOBILE 
Making bursted water jackets and 
pumps good as new, stopping leaks 
in radiator, hose connections, gas tank | 
and gas, oil and exhaust lines, making 
roof joint between’ exhaust 
pe and tonneau heater, tightening 
Fobve ‘headlight posts, kecping. grease 
cups, hub caps and nuts from loosen- 
ing and falling off, 
te, 
"To get perfect re- 
sults, write to us for 
and use the Smooth- 
On Repair Book. 
Free if you return 
the coupon. 


Get Smooth-On Now tin 
Patty lb, or Sib tins 
any harikcare store, oF 

if you want as to send 

sample 7-0. can, enclose 

45 cis. in stamps schon 

returning the cow po. 


‘Smooth-On Mfg.Co. 
Ph 5 Commi re 
Sense Cry. 


‘Write for 


SMooTiLON Mi 
Smt Comanunipain. Aver Sereey Clty, No. 
Please send the free Saioth-On Repair Book 


Return this coupon for a 
FREE copy of Booklet 
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Old Bill Inspects a 
Lathe and Aids 

| a Machinist 

By James Exuis 


LD BILL still felt, a boyish theill 
about being in another city. He had 
come a hundred miles to look at several 
ttiachines that were for sale. 
Finishing his breakfast, he taxied out to 
the shop where he was to inspect one of 
the machines, He was a bit too early for 
the proprietor, so, from force of habit, he 
ambled into the shop. 
“Look who's here! Glad to sce you!" 
Old Bill winced a little from an exuber- 
fant greeting emphasized by a. vigorous 
slap on his shoulders, but a smile spread 
‘over his face as he recognized in the fore- 
tuan of the shop a man who had worked 
| for him several years before. Old Bill 
looked about the place. He sensed that | 
the younger man's eyes were following his, 


as though anxiously awaiting Old Bill's 


you keep your 
munented ap- | 


provingly 
‘They chatted of old 
the proprietor arrived 


dled the way to 
the lathe that was for sale. 
Old Bill went up for aclose examination. 


It did not take ne for him to 
‘scars and scratches. on the way's, and bare- 
lya ; 

‘cross feed screw was 
tailstock spindle could be camped, 30 it 
was not worn much, and there were no 
missing teeth on the headstock gears. 

Starting the lathe at a pretty. good 
speed, he listened to the quick change 
gears. They did not seem bad. 

‘Then he looked to the spindle bearings. 
He found a board close by: using it as a 
lever under the faceplate, he tried to raise 
the spindle out of the bearings. Any 
looseness would have been felt at the end 
of the board. 

‘One thing_more interested him. He 
rubbed his finger over the vees, then 
studied them closely. Just as he had 
thought, the lathe had done a lot of hard 
work in its time. 


World Radio 


Storage “B” Battery 
12 Cell-24 Volt 


hatte Harm 
No | es See br 
Send Me feress See 
sang so, Waka hen 
os erate ae fe eee hm 
ese 


| SESE alae 


‘CATALOG D. 


tems 
FREE 


provement, 8 Prices 
‘Terma, "Also Log Sewn aod Pampers, 
Pale 


3 Hour Shipping Service. 
WITTE ENGINE Wo 


“DON'T SHOUT” 


MT hear you {can hear now. 
ney sara Ga 
‘Wah THE "MORLEY 


GETTING AHEAD? 
Read the advertisements on Pages 114to 
142 this issue if you want to get ahead, 
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did. not. prevent the 
certain usefulness, 
‘could not be de- 


in town 
the pro- 
to talk 


he replied, “I shall be 


ce you,” Jones 

Thave a job of the 

don’t know exactly th 
‘One of the plants here 


NO REASON now for anyone to 
work with unsatisfactory tools. 
In every class of tools there are 
leaders. Devised by workers who 
simply had to have something 
better than what they were using. 
| Produced by manufacturers who 
have overlooked nothing that 
might better design and quality. 
Sold at prices which every 
worker can afford to pay. 
Sargent planes will help you to 
| get better results. Quicker re- 
| sults, because of their simplicity 


He has good tools—his work shows it! 


of adjustment and ease of han- 
dling. The Auto-Set has a feature 
found in no other plane. The 
cutter may be removed, sharpened 
and replaced without changing 
original adjustment. With, this 
and the small Steel Block Plane 
you can do practically every fin- 
ishing job that comes to a school 
or home work-bench, 

See them at your hardware 
dealer's, Prices are low for tools 
that so many professional car- 
penters use, Write for booklet. 


Saxcent & Company, Manufacturers, 50 Water Street, New Haven, Conn, 


“Take a ploce of flat sec! aad 
Plane ay ico. ‘Then lay off | 

ch holes all over the area of the | 
so that there is about an cighth- 


Write Today for Our 

84-Page Catalog of 
out the webs between theholes,andflatten | PV. ROME =7- Uae Ry By 
these bottoms, too, Take off the jig, and | 


4 | RANDOLPH RADIO CORP. 

all you will have to chip is a little on the | [iM j A co 

bottom, and the high places off the sides.” CUMMINS Se 
"That sounds almost as good as a mill- | 

ng machine!” Jones exclaimed. “I knew 

that you would have some idea that would 

help me out on this job.” 
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This book tele you in.4 new, sim 
ay how fo build 
sot” s0\at Daven deat 


We GUARANTEE 
Your Success 


MATTER i you're toally inexperienced in 
‘radio you can build s succesful 1908 model 
Baven Base Note Set™we fusranter om 


‘pores Yn 'munic, notes thot are unually 
“or ta 


reaing ce Oy as Bar ew 


pe OE 
ig | 
spore mentor | 


‘Gee This Book Today 
Shows how Daven set that 


Baio af your 
‘copy: 


With ts el 
‘avemare than 


Bass Note Circuit 
for Complete Radio Reception 
Factory Built Daven Bass Note Sets 
Tratee uie'nce compiteness of recepeise, "he | 
sci lhtey Grace miele a 


Dict Daven Bans Note Seta Addren 


‘Port Manufacturing Co. Radi Set Division of 
‘Daven Radio Corp. 191 Summit St, Newark, Je 


|, Mama 
2500 by mail 
“SG Raw Me™ 


WAVEN )pADt 0 ‘CORPORATION 
"Prise Social 
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A Space-Saving Clothes 
Hanger for the Shop 


clothes high up, out of harm's ws r 
crowded shop oF building under construc- 
tion.—Joux H. Ronenrs. 


Sure-Grip Tool for Holding 
Short Dowel Pins 

THESTRATED below is litte 

Somewhat similar to tongs, that is bet 

than fingers or pliers for holding dowel 

holes. Tt will 

‘one of almost 


thick lat stock. One is 


to form a holder for the other piece; 
is the bottoms piece shown. ‘The other 

is pivoted within the first. A hole 
enough for the largest dowel pin 
is to be used ix drilled through all 
three thicknesses, 


FEE? 


Wares especially neat section lining must 
he done on a drawing and no automatic 
section liner is at hand. a so-called rail- 
road pen can be used, if available. One 
pair of blades is filled with ink: the other 
pair is let dry and serves for gaging the 
distance between lines —L. M 


Build and Fly Models of 
n_famous Aeroplanes 


sue Mechan 


For Repair Shops, Ama 
esy Model Saker 


A 2c Stamp 
a she ose ta ed SN, 
Scr Noney ‘ung Opporeunitice’ on 
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etter Snonl 


T-Square Guide Aidsin | 
Making Big Drawings 


N DRAFTING I often find it neces- 
sary to use the extreme right-hand 
side of my table, which cannot be cov- 
ered conveniently or efficiently with the 
"T-square. This is often the ease in work- 


ods) 


NedoM 2 SS 


LE Souiee 


ing age denny, hereon T devine 
the simple expedient illustrated 

For the crosspicce 1 obi 
seasoned piece of 14 by 3 i 


ied a well 
‘oak, while the 


two small wood blocks or “shims” are of 
ny wood that may be at band, 
t will be noted that the T-square is 


used in an inverted position, and that 
the flat steel clamps form one means of 
adjustment in changing the position of 
the device at will. —L, J. Misumaca. 


Wire Brackets for Storing 
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cis « 318 
From the highest musical note 
in nature, to the deepest— 


Amplion reproduces the whole range—perfectly 
TO. he workdfimous Am ow in tone—strikingly dstiner 
plion line of radio reproduc in the enunciation of the spoken 
exsisadded the Amplion Cone— word. In a graceful, two-tone 
time-perfected—clear and me mahogany cabinet, 14"x14"x9" 
AMPLION Reproducers, $12 to $45 
‘Ask your dealer for & demonstration or write ws for interesting Amplion Booklet 


‘THE AMPLION CORPORATION OF AMERICA © 
Suite M_ 280 Madison Ave., New York City 


Long Rods and Gages | 
lf BRE 
erase on asin || MER-TULLY 
pee from a 
| =>] | POWER-SIX KIT SET 
el i 
Foul i H 
| wf! sz goo ° 
Pasttion win oust Con Hea) 
ANY shope use small rds for gages : 
orlength measures, yet tis dificult ee 
to store them without danger of bending | f} Gerald M. Best, Technical Editor and authority on Superheterodynes, says: i 
ihe destin tie crc ||. ngae bem Tuly Por byt eb Bre HF 
‘The iltstration shows how amall breck- | 
Pei tore all | ty and simplicity of operation leads me to belive it f 
Sted"alting to bell the gasce, "he |] “Albycoeetsheemees ment pepular cr, a 
steal shelving bold the wages tor |) acttisemee . y Thave een. Ttaengineringpin- 
holding drill rod stock. | “Congratulations to Bremer-Tully on this new development. H 
Bremer-Tully has done more than design an extra good circuit eres Hl 
Support for Long Machine Work |} cogowith toys Mr. Best says: “Ici ongofthe easton crcaltsto wire of aay 
cele inferemn” BT has male any tobuld. Theperssrcemytobuy-mekt— fl 
NG. ‘and at less expense than if they were purchased singl; i 
ING. picees i Tncluding excential parts, color H 
onthe milling ma gram and instructions ‘$41 H 
ce shaper oF all ce colored peture ising diagram and fall 
planer table. may structions are also cold separately for $.90. i 
pee bey (at your dealer casmat supply you ee wil tp prepaid on recapi ait price) 
means of a bar it 
tter H 
bolted 19 the ma Seisnisees wae NSS Sagat ome § 
chine table as i Same cea ae porns hae ae oie 
lustrated, ah bolt general radio subjects covered. Sent postpaid on receipt of 10c. H 
allows work to be 529 $0, CANAL ST. fi 
dows wrk Wt mac cura vace_ |? BREMER-TULLY MFG. CO. “2iteSéStts™ | 
—— g _ 3 
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DoctorRecommends 


This Tobacco to 


Pipe-Smoking 
Patients 


‘Thoro seems to be an unwritten law among, 
pipe-smokers. When one man discovers a 
‘way to get more enjoyment out of 
Ihe feels obligated to tell the “pipe-smoking. 
fraternity” about it 

So it is not surprising that when Doctor 
Gardiner of Florida found  tobaeco that 
really enabled him to enjoy a pipe for the 
first time, he made a point of recommend- 
ing it to all his pipe-smoking patients. 


You'll find his letter interesting. 


Tar & Bro, Co 
Tihmand, Vi 

Dear Sir 
No harm dane, ¥ hope, 11 foe tke 1 


Ready 
T have triad many kinds of tobwcro a a 
5, Dat ual T ot to smoking Eder 


sword of pai for Edgeworth 


trorth {never really enjoyed «pipe 
‘Preavently Teay to pateate who mt 
smoke: "It you're keing ts awake your 


‘tos Edgwwurth™ 
1 ike Wt and recommend it whole-beurt- 
cally to anyone who enjoys smoking 

Youre trai, 
W. D. Gardiner, D0, 


Let us send you 
froe samples of Edge 
‘worth #0 that you may 
put it to the pipe test, 
Te you like the sam= 
ples, you'll like age 
‘worth wherever and 
whenever you buy it, 

for it never 
hanges in qual 


to Larus & 
Brother Co., 
WOM S.21 St, 
Richmond, Va. 


We'll be grateful for the name and ad- 
drest of your tobacco dealer, too, if you 
‘eure to add them. 

Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers 
Hoth Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket 
size packages, in handsome humiders hold- 
ing « pound, and also in several handy in- 
between sizes, 

To Retsil Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by parcel post a one- or two- 
dozen earton of any size of Edgeworth Plug, 
Slice or Edgeworth Ready-Rubbed for the 
sume price you would pay the jobber. 


rabin_tan inom RYE, Rican. Vs 
i as ace i Sates 


don’t give you all you ask for. You sce, 
it makes a great deal of difference whether 
‘you are roughing or finishing or whether 
‘you have a casting with scale in it or a 
plain piece of metal without scale. Also, 
the length and diameter of the hole and 
the machine you are using make a dif- 
ference in the selection of a tool. 


‘OW, take cast iron and bronze with 

‘cored holes—tools for those ma- 
terials should be shaped as I showed you 
this morning, so as to get under, the 


i 
age hey Spel did 
ing tool for cored holes in east. iron or 
bronze. This is a forged tool, but the 
grinding would be the same if tools were 
ina boring bar. Now, notice the front 
ceilge of the tool has a back angle of five 
degrees of less. ‘The clearance below th 
front edge is as shown by the dotted Ii 
‘The clearances should be as little as po 
sila er seid be no rake on 
upper flat edge of Ithough i 
may have five degrees or so in the di 
rection D, Now, a finishing tool for the 
same kind of material could be round 
hose as at E with clearance angles about 
the same as for the roughing tool. A 
little land (F) right behind the cutting 
cage gives a smoother cut and prevents 
the tool from digging in.” 


“What about tools for steel and alu- 
minum?” asked Harvey. “They should 
he ‘lipped,’ shoulda’t they?” 


GOOD way to think of the cutting 
action is to consider the quality 

of metal, Harvey. Any metal wh 
forms a long or curly chip in cutting 
should be worked with a tool having a 
lip, as you call it, so that it will separate 
the fers of the metal easily. Aluminum 
and steel both have long. nd hence 
the tool should be ground so the chips 
will curl off as at H. This form of tool 
ives a clean cut and does not tear the 
metal. ‘The clearance angles must alway's 
be great enough s0 there will be no drag. 

“What is the angle for the lip?” 

“That is important. “If you have too 
much back angle or side angle, the cut 
ting edge of the tool breaks 

andthe tool i also likely to dig 
work and chatter. Generally, for steel 
and aluminum or other soft metals, the 
back slope K should be eight or ten de- 
grees and the side slope D fifteen or 
twenty degrees to give the best cutting 
action. You will find it an advantage to 
Keep as close to these angles as possible 
‘when grinding your tools, I would use a 

actor if I were you. 

“‘All right, but I don’tlike toappear too 
fussy. “Most men judge by the eye. 

“If you are “fussy” and this hel 
to produce more and better work than 
your neighbor who is not usey."” Grimes 
‘commented drily, “I would say that you 
‘can afford to do it. Don't you think so?” 

“I guess you're right.” Harvey ac- 
knowledged as he said good night. 


‘Youean mabe alent 
deo Tree, Fhower Bs 
‘Cinanis and eoustlean cher thi 


Pking out er mer 
tye Dra 


aa peed Way 
(erchangeabies 


8 Motor Driven Tools | 
sect 


INSTRUCTIONS 
We (urna compete buen 
tea nner fo ako 


“aber wae atilen with oem 


ONLY $10 DOWN: 


Eecnetnctgn are 


Hither 
‘Gutity 
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Wabble-Joint Holder 
for Small Drills 


By Henry Siwox 


to shake or vibrate, i 
the drill press table, 
the table 
remedy, 


i 
provide a 
yment still 


here the smaller sizes of drills are used 


set screw engag 
drill, anda dri 
with a flange corresp 
‘The shank of the di 
drill chuck. Both 
slightly semisph 
and are links 
‘These 
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And Now Announcing! 


CARBORUNDUM GRID LEAKS 
AND COU 


PLING RESISTORS 


Assovurety noiseless— 

Do not disintegrate with use or time— 

No metallic film but instead a solid rod of 
Chtsrwndam dense unbreakable Carborundum—one of the 
HoakUp Beck D6 greatest of all electrical resisting materials. 

Made in all standard values and tested under 

‘actual operating conditions 


‘THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 
‘Sales Of and Warehouses in 

Chicago 5 Boston s VPhiladelphia, «Cleveland. « 

rtd Milenikes” crend Rape 


New York Cincinnath » 


Ship Model Plans 


3 i Bany to bulld 


SAVE 14 TO 14% 
EverythinginRadio 


res : 
Freitas WRITE for CATALOG — FREE 


bes 


Maes oun RANDOLPH RADIO CoRP. 


180,M-UNION AV. Dept. 3. CHICAGO, 1 


RADIAL 
StoTs 


BUSHING 


elder consis of two parts which 


fave "alightly rounded ‘contact surface 


de enough to 
eter of the d 
rel adewise to give 
‘vhetter contact and allow some side play 
the slots. 

Tt should be noted that the dr 
holes go clear through the ehuek body 
allow the pins tobe knocked out or 
adjusted easily. 

eral sizes of drills can be used in the 


same holder by the use of redu 


is. 
Ail parts of the chuck 
from tool steel and hardened. 


| 
In using the device it should be remem. | 
bered that the drill press spindle assembly 
can be out of parallel alignment only one 
way. Tt should be ascertained which way 
it is out and the holder set to act approxi- 
mately in the direction of the error. 


05. ELEVENTH AVE. MILWAUKEE, WIS, 


VAN HORNE. 


RADIO, TUBES. 


CASH OR 
Ko 


yy 


VOLUME 
DISTANCE 


THEVAN HORNE CO.,Inc. 
1290 Center Se, 
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HAMMARLUND | 
Condensers 
and Coils 
anaes 


Specified in Many 
of the Season's 
Featured Circuits 


ISIGNERS of new circuits and 
construction kits know the dane 


toreen Super, Lof 
Morriion " Varion,"" Carborundum, 
Lacaute "LRA," Bacent 

‘anid Hammnatlind-Roberts 


Write, for Blustrated ttt 
Menage dlamemarived Pre 
(Calon Brodyete for all the 


Es 
HAMMARLUND MFG. CO. 
424-438 W. 23rd Street, New York City 


Gor Better Radio 
ammarlund 


PRODUCTS 


a 
DEAFNESS IS MISERY 
GOOD HEARING A JOY 

‘Nin of ale ar tho Maiden of 
etpewemenes ee teamed 
faa peppery 


se far Drone, pcb ae Tay Meeps 
‘Gingia he Ear euicly ow ofp No wea oo 


| that the point will rise and’ draw a line 
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lethods 


‘BetteniSnom 


How to Grind Staggered 
Tooth Milling Cutters | 


ICE the heavy duty spiral milling | 
cutter of the alternate or staggered, 
tooth type is coming into greater use, a 
few suggestions about the simplest way 
‘of resharpening it 
may be. helpful 


The two pl 
pag = 


grinding machines the 
‘direction in w 


1e diagram explains t 
h rest used The angles A should 
gle of the eutter. 
ceeding 14 in. at the cutting | 
‘apex of the rest (C) should be | 
ie center line of the wheel. 


Automatic Scribing Device for 
Centering Shafts Quickly 


FoR centering shor halts in one son, | 
fn automatic V-block takes the pli 
face gage. T 


‘As the shaft ia premed forward, the marker 
‘tes sod automatically ibes = centerline 


steel. There are two ves for supporting 
the work and at the working end is a 
hhinge pin for a scribing point, so arranged 


when the chalked end of a shaft is pushed 
toward the hinge. A rubber band will 


eget bed mes Conte 
since We fre Se 
A.0, LEONARD, ne Suite 144 705th Ave, New York 


serve to pull the marker down auto- 
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CARTER 
“Midget” Rheostat 
with Filament Switch 


Panel, spline op 
Feat coneer 
space. Spevied 


In Camda: Cre Rais Gn Umit Tort 
Loh ato Ces 


GROW TALLER 


has found the way toad 
‘Scene has oud ho wy to it 


coe 
t 


ont asi far 
bes 


‘eilow 


seis Tae 


a 


[Fess tere 


J 21 Jewel Burlington 


matically—H. Moon 
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Do Our Athletes Equal 
Stars of Old? 
© =F 
longer and be much more efficient. All 
tha s to ait quiclly for 
slowing every misele of 


few m 
the body 
blood its 


yy the museles while they 
Itis one of the easiest things 
rid tod 


whether the college atl 
as good as were the colle 
twenty-five 


men, But in one way 
college student is 


active part in all 
wen at Yale, $200 parti 

A sport. The athlet 
be better than we 
iy-five years 
certainly there are more of them, ‘That 
isa healthful sign, 


‘HE physical training value of the 
different sports 
for example, has little pl 


ost of the men who pla 
already have well-developed bodies. 
for moral training it is unexeelled. ‘The 
‘er learns to get up and go 
er he has been ku 

mn fighting with 
‘any animosity et the an 
who knocked 

of any etter tr 


‘as keen on acti 

fas are the stu 

ig men who entered 

I, OLL are taking an acti 
Rt 


sports 
Of the 617 
eton last 


touch 


Si ileus papal ates ee 
the player with the ball is tagged. 


Ni, 


long ago, T asked Ernest W. 
rtberg, now track coach at Rice 


thletes of the past. 

aren't willing to train as hard, if you 
talking about American athletes,” 
sxperienced Hjertherg. 
'es, especially our funners, are 
undertrained. “That's why we made such 
4 poor showing in track events at the lat 
Olvmpics. "The Finns and. the ether 
European athletes are made by hard, 
finding work in training.“ Why, Nurmi 
has done more runt training than 
has been done ‘by any dozen average 
American runners 

A glance at the American amateur 
running records shows that only a few 
‘of them have been on the books for 
twenty years or ( 
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Wwe famous orchestras ieee ised you 
clearly hear all the musicians? Or—through 
inability of your transformers to amplify low 
and high notes as evenly as middle tones—are 
you really only listening to a few of the instru- 
ments? Put Jeflerson “Concertones” in your set 
eo aes 
Ty dont ln, 
‘tort or “blast” any audible notes from the lowest (30 cycles) 
to the highest (10,000 cycles). Ideal for safe, continuous use 
rag ne eee 
JEFFERSON ZLECTRIC MEG. co, 
ag on 


Read the Money Making Opportunities on 
pages 114 to 142 of this issue. 


Make More Money 


Buy Direct From Mill- 
Send For 200 Home Plans! ! 


Shoe low wholesale prices before you bull, Weft 
iter quality material —n0 Bak 
: Casters ay wesnvethem dpa b0Deuhgase 
Heavy timbers cut at mil saves 97% labor cost. 


Satisfaction Guaranteed or Money Back | Addo 
tte Case Street 
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Send For It 


Do Our Athletes Equal 
Stars of Old? 


(Continsed from page 112) 


This 84 Page @ ‘The oldest of them all is the } 
RADIO BOOK. mf Tommy Conscffs world and American 


seconds. for 


record of 3 


two years, 
ark of 47 
Is straightaway 


was made in 1904. Most of the other 
records at standard distances have been 


made in the last ten years, ‘The recone 
mcf ten nee Minwh sede uth deeseaiLon Ries 
Aloo walabieg H. Kilpatrick, E. C. Carter and Mei 


pard have been broken again and 


again. This would seem to prove thit 
the track athletes of today ‘are better 
ivr tht edo tt rome than were the track ath fa quarter 


spc daresay YOUN HY a¥ XOUR century ago, but, Lawson Robertson, 
a track conch at the University of Pennesl- 
vania, and bead coach of two Olympi 

cams, doesn't. agree ‘with that view 
“There is more good coaching today 

the likeable “Robbie” told i 

th 
tition, ft is only natural that more stars 
should be developed. But, everything 
| considered, T'donbt if some of the 


RANDOLPH RADIO CO Cort 
180 N. Union Ave., Dept. 21 


. sity, Montreal, and a man who has had a 

on: ‘ery extensive experience with both am 

ear to : - ar and professional athletes, finds that 

ralgeioen, Hise there fa diference between the college 

athlete of today and the college athlete of 

4 oF 90 ago, “You can't drive 
ys as hard,” he told me recently 
don't mean that they’ aren't game 

‘are, ‘Dut th 


pit =piesyman Beha ot 

Eisve topic fam Sr wat so 

he! ioeu dace oa ker solo 
Sips oul err is whi vec 0 
Ekta eiaiivrst eeu 

relat nen hoehng rete 
SAS ace Pia Wile iy dene. 
{CF FISCHER, 123 W- Austin Ave Chir 


PLUMBING 
and HEATING 


have been brought 1p 
hard as boys 
en around in 
1 of walking, and 


polis, 
the Navy 


Officers who have bee 
we Academy for a long ti 
with me that after a year's ti 
idshipman of today is th 
was the midshipman 
fifty years ngs 


Years ago—or ev 


PIKE WEBB, boxing coach and 
instructor at_the 


yw he produced a photograph. 
you think that American boys are going 
downhill physically,” he sai 
1 look at this picture. I 
year's plebe boxing squat 
roungsters in it, and they 

four States. Show 


iieatng Fant" Pranblag Ole 


RorAt Diamonp & Waren Co. | | sw seen & better looking bunch of hoys—past, 
mamuebege, Brose sponse Present or fut 
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Wonders of Everyday Things 
(Continua from page 3D) 
thesamemoment, 
a race starts. ‘The lightning flash, 1 
noise of the thunder and the falling rain 
all start earthward together. ‘The light 
travels 180,000 miles a second and gets in 
first. ‘The thunder is more sedate and 
rumbles along at 1100 feet a second. ‘The 
rain dawdles down at only twenty-five 
feet a second, so it reaches earth long 

after the thunder and lightai 

Tt doesn’t alw 
either, we earn, oF on the Fourth of duly. 
Battles are often fought in good weather, 
s0 naturally are followed by bad, Anal- 
ysis of weather reports for ten to forty 
Years before the Fourth became safe and 
ane shows that the day averaged neither 
tter nor dryer than the day's before or 
after. So there's no use, it seems, making 
4 noise to start rain. 

Mr. Humphreys has studied various 
means to produce changes in the weather 
and he thinks they 


says. ‘There is no way to control rain, 
If you flatter yourself that you haven't 
any ‘foolish ideas about weather, Mr, 
Humphreys will soon disillusion’ you. 
‘The moon docs not control weather, he 
declares, except that there are sometimes 
slight changes in surface temperature on 
some straits and coasts when tidal changes 
have brought up a mass of cold water. 
Neither does the dew fall. Tt comes from 
adjacent air or oozes from grass. 


“Twenty Years in Borneo” 
By Charles Bruce, Frederick A. Stobes Co. 
HEY celebrate New Year's Day in 
Borneo by shooting poisoned darts 
from blowpipes at targets representing 


he blowpipe, called a 
deadly weapon, Its « 
inch or so in diameter, with 
rimade bore of about a quar af 
inch, ao accurately bored that i tok 
Tike machive work. “The darts are made 
of the rib of a palm leaf, fitted at one end 
‘ith a plug of pith to fit the bore and 
Tharpened et the others The ‘pela i 
n olson ‘the compost 
i fre, cousce 
death in five or ten minutes. M 
as he tells us in Twenty Years is 
teed an old dart on a monkey tat wat 
uk, a woes later 
oy dropped trons rafter to the 
ground and died almost immediately 

"This olson is thought to be fade 
partly from the upas tre juice. There is 
an antidote, but it is also a secret; the 
only way to avoid death is to excise the 
tissues about the wound. 

In the New Year's Day shooting match, 
all the dark gentlemen who competed had 
to discard: trouser: "“chawats" or 
cloths being the form required by the 
rules. Yet civiluation, scene’ to have 
made some progress in Borneo, to judge 
from Mr. Bruce's interesting book. The 
head-hunters still hunt heads occasion- 
ally, but pretty far in the interior. 
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‘That’swhy V 
why 


Guaranteed Precision 
to % of 1% 


toreeneilaareno sharp tning—tha's 
ictoreen Super set is without & jer among radioa 
Vikoreen Super ects ae free from cevilltionn, 
Acqucaleno matching of tubes i necessary 
Range, darity, volume, selectivity and ease of operation 
are all Vietorein features 
Build a Victoreen 

Use These Parts 

in Your Se 


Free Victoreen folder and hook-up antusers 
“sl questions about Vietoresn eiveutte 


i) 


howls or 


Victoreen Master 
Control Unit 


a 


TOOL CASES| 
macuiyists 
Toor MAKERS| 


M. GERSTNER & sons 
Sate Se Dr 0, 


ff 
ft 
e 
H 


Fé 
iti 


You ought to have this handy Parks in 
your shop. It is a compact, complete 
‘machine designed just like a Big produc 
tion outlit at one-fifth the cost, ‘Tneludes 
Sinch cireula 

polished cast-steel saw table, 16-inch band 
saw with tilting table for bevel-sawing, 
6.inch jointer, and motor operat 

any light socket. Just plug in and go to 
‘work! Fits in a comer of your basement. 
Does any kind of cabinet and joinery 
work. Add lathe, shaper and other at: 
tachments any time at small cost. For 
the man who does * odd jobs” in his off 
time this Parks is a big’ money maker. 
Turn out as much as a four-man shop 
working by yourself 


hn 
‘ting machinery” 


‘The Parks Ball Bearing Machine Co. 
1547 Knowlton Street, Cincinnath, Ohio 


Canadian Factory: 238 Natee Dame East, 
Montreal, Can. 
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Momeyy Mialsings Oporto 


for Readers of Popular Science Mientin 
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FREE RAILROAD FARE 


‘Stedent Winding Stator 


You Can Earn More 
in n Electricity 


inating Profitable Field of ELECTRICITY. “COYNE. Trained 

‘prgpontion that auld prouse the cnt husiaam of ery ed eco 
‘prosiabie season’ Com 
"Byte. Why 


Ta ee RY BGR 
ape ahr 


Complete Electrical Tr: 
—Not by Correspondence—A 
{hae stared thousands of men young ol Enc from A. by practi tart 
oud tp nacceasand independence: tean Nothing thee wit help to make yous maces 
Site oryou fieach youeveythingta eau’ os 
Education—Not Needed 
Iyantenchyoustecrictyini2weks ferries the big edontral ermcietons and, power 
jour turgor exterent feckane Slant in secrecy ‘Pind of electra! eae 
‘Z°aimples focal: FRAC: Tment ig operation, ou every Rind of fob, under 
me problens  si'conditone, 


Sisita ou t0« wood job on graduation, 
Hear WGES on the Air 
Listenin on COYNE Radis Station WOES: wave 
‘Senter therelofe ft preseges real opport eng 8 neers Alwaye on tres 
for you. ‘Along with ry shop training you vst 


Send Coupon for! Big Free Book 


Right ny Lamymaking one of the ereatet ofr 
fades PREE RAILROAD PARE techies 
for any lace ithe U. ano extra nec 
"Aste Courses 
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ELECTRICAL SCHOOL 
Founded 1899—27th Year 
‘H.C. LEWIS, President 
1300-10 W. Harrison Street 
Dept. 17-73 (CHICAGO, TLL. 


$25 in 
CASH PRIZES 


For the best letter of 170 
words or less answering 
the question— 


“What advertisement in 
the ‘Money-Making Op- 
portunities’ Section inter- 
ests you most—and why?” 


we will pay on February 
10th the following— 


CASH PRIZES 


First Prize $10.00 
Second Prize 5.00 
Third Prize 3.00 
Seven Prizes 

of $1.00 Each — 7.00 


Firat read every advertisement 
Invthe Money: Making Oppors 
tion om pages 98 C0 

out the Gos teat tae 
most and thea write 
Mictter=“norercceding owords | 

selina os hy wee hod tat 
advertisement you have selected 
the moet interesting. 

intries for the contest will 
coe on damuaty Sed "The prise 
Staserncnd coaie tiara wll By 
published 
Forutan s 


Auddress your letter to 
Contest Editor 
MONEY-MAKING OPPORTUNITIES 
POPULAR SCIENCE MONTHLY 


PRIZE WINNERS 
in the November Contest 
FIRST PRIZE. $10.00 


\Vietor Dyer, San. Francisco, Calif. 
‘Kesthean Schoo 


PRIZE WINNERS who recetve $00 
‘ich Yor thei letters 


‘tees ampere Sts Eat Springs, Tams 
5. Stauey Dette Micha 


January, 1927 MONEY MAKING OPPORTUNITIES SECTION 15 


Jumps From $3 to $26 a Day 
Mr. Cooke: If had not been for your Course I wold stil 
be blopeine away for 83 a day. Inead Tae all the work 
SS canines fan au a aay 


oor ‘training “award 
Lehman, 1521 Rn 


lund, Calflora 


to Get the Big Pay 


Will You Learn the Secret of 


sounds too good to be true—it’s hard to believe— 
that thousands of men like the two pictured here 

could step out of small pay, no future jobs and earn 
$3500 to $10,000 a year in Electricity. Yet that’s just 
What many hundreds of men hare done. | Most of 
them had no previous experience —all of them kept 
$85 a Week right on with their regular jobs and used spare time 

—and only, to prepare for the big-pay jobs they hold. 


Going Up! ‘What was “the something” that brought 
cone and your these men big-pay and quick success? Cooks 
‘miking What makes it possible for them toearn Berth" inter. 
‘only a Common school edeatton wh from two to four times more than you are book 
Siated'wlth'you'and no cectnea expe: abletoearn working hard every day? They couldn't printed in col- 
ene: Your lemon wereenny aociy haveusedordinary methods becauseothermenwho ora with 64 
Tak? ome Ud them fave aed, They musthavenotten old page and over 10 picture, ting all about 
of something new-—something diiferent-—eome- Electricity, the opportunities it offers youn 
thing that matches electricity fel And electric- men and what these opportunities mean to 

You, This is the same book that started 


pet. growing witl tn many other men on the road to big pay. I's 
d free and it may help you like it helped them, 
Anyway send for the book and decide for 

No matter what you n ‘yourself, There is no obligation on your part 


To . it {and po agent will call on you, Mail the Cou- 
you pon Now, to— 


L. L. Cooke, Chief Engineer 
L. L. Cooke School 


‘Send me your free bask abut. Electricity 
ince on you have aed eld ip 
Pianderstand o'agent ll cal on me and 

ia to take your Cou, 
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uice~ 


This unn 


helps to run automobiles 

makes radio possible 

makes your telephone work 

makes the wheels 40 round in thou- 
sands of factories 


illuminates homes. factories, office 
buildings and city streets 

—toasts bread, percolates coffee and 
heats flat-irons 

—runs street cars and fast trains 


No one knows what it really is—it is called Electricity—but you 
can learn how to handle it. 


—AND IT WILL PAY YOU 
$1.00 per Hour | to $25. 


NaF 


Mae far stelent 


te 
repair fw 


POPES "seas wea ee 
! ates rem ean setae, Ra 


iy Yow, 


Ii re 
perenne . 
I Electrical 


+ | Depe ser 20248. Wabash Ave. 


Make More Money osrornitte“tn poset 


Opportunities on pages 
TRAVEL 


114 to 142 of this issue. 

FOR “UNCLE SAM” 

RAILWAY POSTAL CLERKS $1900 to $2700 YEAR 
al arrest Oe Gr 

MEN BOYS I4UP p= 772=== COUPON-= 


Steady W. 
Paid Vacations 


Comme daca att 
Seon See Yow Cty 
Many S.Ct 
MAILCOUPON : 
IMMEDIATELY JP stress... cnnonneeneeee 
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IN 1927 
Follow the Success Road 


il Block 
Making Op- 


114 to 142), p 


that appeal’ to you most and write the 
rtisers for their booklets and other 
inform it Cells abon n they 


of Porcian Scimsce 
ved. success through an 
just like those in th 

hroring pages is told by Mr, Block. of 
Spokane, Wash 


Contest Editor: 


nt that interests 
y Making Oppor- 
of Porvian Semexce 


sawinill for approximately forty-two 
cents an hour, with no chance for ade 
vance there 
for twenty’ years were only ing a 


Very reswettully, 
Raymond Block 


the “Mor 
Section that 
other prine win 

st will be found 


Making Opportunities” 
terested him ment. Th 


point in your 
life. Follow in the footsteps of Raymond 
Block—write the advertisers whose offers 
‘you find most i d let th 

oad. They 


can help 
dependence. 


Write ther 
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N SUCCESS BE Gu ED 2 


Get this Million- Go to School at Home 
dollar Institution A> The AMERICAN ScHOOL is one 


! of the largest in America, serv. 
back of you! os eae aes 
‘Thrce powerful serv- their own homes! Chartered 30 
iceshere: Training to years ago as an educational in- 
ieee eee sincon, not for prof, ike the 
Consulting, co help leges. If you were denied spe- 
yourwisipemetics iictraining foryour chosen line 
and increased pay. ‘of work, look into this oppor- 
‘You can get ahead tunity (© secure the very finest 
faster with training kind of instruction, prepares by 
lus practice ae by ‘over 200 beoied engineers, © 
“experience” alone. cucators and executives, 
Youll Gnd ie rarer a 
to get a pood job and 
deep it with this great 
school to recom 
| mend and advise 
jou, than going 
italone! 


rt mina they enrol to get— 
Hora better Job, then help 


Bigger Pay 
Read my refund Guarantee: 


Right in your own home, in spare 
time, at a cost easily within your 

i i 1 reach, we undertake to give you 

you White Magic FREE! 0. iced inning tut you ead 
cds of them} to get ahead. Even if you lack confi. 
dence in your own ability to master the 
necessary instruction, WE DO NOT. 
If you are now earning $40 a week o 
less, if you have common schooling or 


Pe te BM) beter, we will prepare you for a position 

8 oa8, paying at least 30% more than you earn to- 

Guaranteed Training y Boy Sithin Go days ater you faish this 
—the sure way to success! Magic Siew erie ee meg: Ouse, 

If you've reached the point where you're fi iithapeetoe 


‘wondering about your furure in your pres- ; 
ent job and line of work—if you've come In which of these five dreat “oppor- 
to see that a man must educate himself for some one sp tunities are you interested ? 
cial line if he expects to earn money enough to enjoy the 

‘good things of life. If you're tired of hard, monotonous work 

fat small pay, and feel that with training you can make as much 

money and as rapid progress as unybouy. IF you're wondering 

if YOU can break into Electricity or Drafting or some other 

[well-paid line of work where there are real opportunities for 

promotion—then get in touch with me immediately! 1 will cell 

you. how the Anica Scoot will guarantee to help you 

make good in the line you choose. 


O. C. Miller, Director Extension Work 


American School 
Dept. G-175, Drexel Ave. and 58th St., Chicago 


Auto. tre are, sow searty 
tien Tart Sea ess, 
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Quick Advertising 
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ie peeurtion Friak G. Hveret 
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HERES WORK THAT IS 
ALMOST ROMANCE! 


They struments 


Giyen FREE of 
Extra Cost- 


All instruments 
shown here and oth 


My Radio Training is 

the “Famous Course 

That Pays for Itself 
Make more money quick when 
{you take up this practical course. 
T show you how tof 


pointers T 


Howard B. Luce of 
Friedens, Pa., made $320 in 


Soca ae 


‘Gherator ef Station WIRY. 


Beginece for 
Chie Eagineee ot 
li astteet estab 


“Rich Rewards in Radi 
or $45 a week, when you could earn $50 


ou Can DoWhat 
TheseMen Did! 


I Will Train You at Home 
toFillaBig-Pay RadioJob 


Get into the great new Big-pay Industry—Radio. If 
you're earning a penny less than $50 a week, clip 


MAZING FREE BOOK, 
Why go alon; 


$50 to $250 a Week a: 
a RADIO EXPERT 


It’s the trained man, the Radio Expert, 
who gets the big jobs of this profession 


Clip Coupon Now 
for FREE BOOK 


Most amazing book on R. 


owe, 


19 
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Form 


Fae ilar os 


Topics 
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"foveeh Nite" Newark Ss 
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a ed 


For the Home 
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ett Filta Sou West Commeren ha Antonio, Tea 
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Office Devices 
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Optical Goods 
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Ra oe 


Letter Specialists 
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cAt home—by mail—you can learn 
Massive Stage Illusions 


Guarded Secrets of the Orient 

The Great Hindoo Mango Tree Illusion 
The Great Chinese Ghost Illusion, and 
over 150 BIG effects in real professional 


M a gi 


taught by the great master 
who mystified Europe! 
‘So amazing, so mystifying is the Magic 


of 
‘great Master, Dr. Harlan Tarbell, B.Sc, FSD, 
+ that Europe called him "the miracle man”, 


D. 
AND NOW—think of it!—YOU have the marvelous * 


‘opportunity of learning these Magic Secret 
home—by mail—direct from this. great master, 


‘You'll be astonished at how, through the able teac 
ing of this great Master, YOU will soon master— 
impromptu effects, parlor tricks, and even massive 
stage illusions, You'll be taught famous mysteries 
‘of Europe, China, and of the Ancients. Great 
Secrets will be revealed to you. 


Guarded Secrets of the Orient 


‘Yes, even those great mysteries the Hindu Fakir guards so jeal- 
‘ously-—all this and MORE will you be taught and soon master 
with this great renowned teacher who mystified Europe and whose 
original ideas are used by famous magicians the World over. The great 
Dr. Tarbell will initiate you into the innermost mysteries of this time 
honored profession. Your friends will be amazed at the great Magic Powers you 
‘will soon acquire. Yours friends will envy you. Magnetic popularity will be yours. 


Earn upto $1000 a Month pmax 


‘There's big money in Magic for YOU. Yes, and the best part is that Tarbell System, Inc., Studio 13-61 
you do not have to give up Your present position or business. ‘You can 1920 Suammide Avenue, Chicas, Iino 
fake nice money entertaining On the side, or under the guidance of op sate 

this great Master, you can become a real, professional magician, make 
big money and enjoy fame and glory. 


Write Today 272s ies 


opportunities in store for YOU! 


Tarbell System, tnc., 1920 samysise Aves cuicaro 
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Keen Shaves 
With The 
») Same Blade — 


Amazing Invention 
Revolutionizes Shaving 


Surprising New Invention Upsets All Established Shaving Traditions And Methods. 
Makes Any Kind Of Safety Razor Blade Last For Months And Even YEARS. Gives 
You The Keenest, Slickest Shaves Of Your Life And Cuts Shaving Costs 83%. Special 
FREE Introductory Offer. Act At Once! 


No More Blades to Buy! 


eg up and 
‘ay wh 


di ray — 


ite ns 
Shee roort 2 ands years ks Shaves rcs tha 
‘shied! Maly ames! 


gen afer to a, 


ee thie “ofeday 
Rifles ost or 
hiya a eek an week 
Phat ubat's nok all. KR 
‘LOSS eden” sil 


tne FREE ta iene 
ss maveratropper. Limited 
(Ster. Fi oot abort talay 


He"strotee star with strong prerenad 
Figer and tighter tn an adja uous ig 


‘Tadape: (2 vraight dott, 


gi IKRISS KROSS 


Rhodes Manufacturing Company STROPPER. 


Largest Manufacturers of Mechanical Stroppers in the World] 
Dept. A-241 1418 Pendleton Ave., St. Louis, Mo. 
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AUDELS ENGINEERS: 
GUIDES 


Practical educators. for oy 
all Enpinesre, Firemen, 27 
Machinists, Electrician 1 


Se,s0e. 


Clip ‘Cou: Typewriters and Supplies 


Gee ao Proott 1 
oir 


§ wpon 


Spice and ur a 
Giip eaubon=aee for 
Bea 


A Test Every Man 
Past 40 Should Make 


LEARN 
BY DOING 
Every pagel 


» ELECTRICITY 


teh by 
Actual Practice 


ite for FREE 6tpage ental 


THE NEW YORK 


ELECTRICAL SCHOOL 
‘i Wea 1H Se, New ork City 


Advice for Popular Science 
readers regarding safe and profit- 
able investments. See page 4. 
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How the Movie 
Camera Lies 


(Continued from page 17) 

recorded was a stirring pic- 
action, realistic 

patriotic "hy 

f ial 


feet away, 


ture of a battle fleet 
bring 


enough to 
to the th 
reeruits who 


1 use—for depicting floods, fires, 
shipwrecks and similar catastrophes where 
the destruc ctual houses and ships 
is too costly even for the 

‘Who said the camera 


know that a picture of two friends shak- 
ing hands wil 
u 


the finisher has printed 
film wrong side up, show them with 
eft hands clasped. 


«i 


N “THE Te 


amandients,”” the 
‘were seen fo part 
+ pass through 


double expo- 

itue, Inter to con 

the fleeing tribes, was blocked off 

‘Then a scene was made showing water 
into a plass-sced trough from t 

fides above, Two records were made of 

this, the first 

hackward. "This represented the pa 
‘waters: and the other, 

‘Now the filin was agai 


ground when the tread 
he finished 


process that « double 
for themselves in picture that may con- 
two characters of mutual resen 
e; when, for instance, an actress 
appears in the same scene as moth 
daughter, “But L know how that’s do 
‘you say. “They take half the picture 


But suppose they dor 
daughter m ‘of the 
for a fond embrace? That hap- 
a recent pieture. 
‘The answer. as in most clever illu- 
ions, is. simple AL the mo 
ment of th 
stopped and another actress was put in 
to take the place of one of the characters. 
She kept her back to the camera and the 
few moments of did not leave time 


ic 
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= You Want Thrills- 
pularity-Big Pay 
LEARN AVIATION 
QUICK! 


Aviation, With All Its Fascinating Ad- 
venture, Demands Red-Blooded Young 
Men! And Will Pay Them Magnificent 
i Sums! Read How Aviation’s Best 
=; Known Pioneers Will Help YOU to 
Qualify for One of the Big Jobs! Send 
Today for Your Copy of Our FREE Illustrated Book, Listing and 
Describing Positions That Pay $4,000 to $10,000 a Year! 


VIATION, 
20th century profess 
» swiftly that © 

of all the 


Filling profession at 
1 ‘and une 
new plan 
rer pa 


PREPARE 
For One of these 
POSITIONS 


get you are 
But best ofall 
timate rewards 
yourself to 


ik is sot for the 
greatest boom in history. 
‘The fortunes that came 
of the automobile in- 
dustry and out of motion 
pictures will be 
compared to the fortunes that will come 
of Aviation! There is just one thing 
holding it up:—lack of trained men! 
Even in the beginning thou 
needed-—and generously p 


fe nes, foe book, jung 
‘he "N f 


ds will bo 
The op- 
cannot be 
|. Those who qualify 
unselves on the 


ty 
AMERICAN SCHOOL 
OF AVIATION 
Dept. 1361, 
3801 Michigan Ave., Chicago, 


‘success—popularity—and prom- 
inence! 


Start by Becoming an Aviation 
Expert This Easy Way 

‘Think what Aviation offers you. 
Thrills such as you never had belur 
The praise and’ plaudits of the mul 
fitude. | Ord 
better than $40 
to get in on the ground flo 
wards will be unlimited! 


Is Your English 
a Handicap? 


‘phe'wind lows cold or 
Fouwifandcas ee, 


pe ey 


aman of persone wake 
ne itr every 


New Invention Improves Your English 
in 15 Minutes a Day 


Book on English 


very time you tall, avery 
Sea oe 


Ste toner me 


SHERWIN CODYSCHOOLOFENGLISH 
Sai Seare Building Roche 
EEE eames ee 
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How the Movie 


Camera Lies 
Ctinel from rns 15) 

senses will tell you that, most likely, 
the big one is near and the little one 
a long way off. An ingenious bit of 
trickery was recently based on this fact. 
twas desired to give the Mlusion of great 
length to a vaulted corridor on a 
which consisted of a short row of arches 

th costumed guards at each. These 
Juards were s0 choven that the man at 
the first arch was of magnificent stature; 
the m ree: and s0 of 
down to the last, who was a small boy. 
Moreover, the arches themselves were 
made successively smaller as the dis- 
tance from the camera increased. ‘The 
completed picture showed a corridor of 
scaoresdva gtk wsolding inte a bee 

‘Difficult trick photography was called 
for in the making of "The Bells’ 
which Lionel Barrymore appears. 
Yor James Young wanted two weird 
Scenes, One was to show a murderer 


counting his spoils. Suddenly blood was 
to appear in his hands, then slowly fade 
‘out, a8 a symbol of his tortured con- 


science, ‘The second scene that Young 
asked L, William O’Connel, the camera- 
man, to work out, was to be a game of 
cards played by Barrymore and a ghost. 
Double exposure was barred. 


IR the first action, O' Connel splotelied 

the murderer's hands with red ink. 
‘The scene began in the slight dimness of a 
reddish Tight. Then a blue spot light cut 
through the air to the hands of the mu 
derer, and sharply the red spot stood 
relief. The spot light gradually faded out, 
and again there was only. a subdived red 
Tight. In the black-and-white picture the 
stains were mysteriously seen to flash out, 
then slowly disappear. 

‘The ghost scene was more cot 
‘The ghost must be shadowy 
but. the cards he held im 
O'Connel solved the problem in 


ig the mirror 
the wings sat 


TTI cards he held were painted a gar- 
4 white. In ordinary stage make-up, 


white skin of an actor. But in the half- 

Tight offstage, the brilliant cards offset 

the dim Fighting and appeared real, while 

the ghost’s form remained 

What the audience saw was a erepy 
@ human being. playi 


‘They_make mighty good entertain- 
ment, these films. But don’t forget to 
take them with an occasional grain of 
salt. If you can’t believe your own eyes 
who can in this day and as 
Tess can you put any faith ina 


ieee arertie: 


ROYAL SALES CO., Desk 304, Norwalk, Com, 


1927 CATALOG 
JUST OUT! 


SEND FOR YOUR COPY 
RANDOLPH RADIO CORP, 


Dept 3 


ZIP- ZIP 


SGy'itaes ween 


180 N_DNION AV. GHICABO, 14 


$25 IN PRIZES 
SEE CASH PRIZE OFFER ON PAGE 114 
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‘My Patent Law 


tices 
Just Acros Street 
US Fat 

Pat. ene 


Protect Your Ideas 


Take the First Step Today—Action Counts 


Hf you have « useful, practical, novel Idea for any new 

tng ‘one, "you should ‘communicate, with 

"Attorney AT ONCE. Every’ year thou ce 

ttre bled, in the U. 5. Patent Ofice, Frequently feo or 

‘made for the same or substantially the same Wes 

ther). tm puch a case the burden of 
tom led 


Tew 
Ie in probable that I cam help yous 
But FIRST —<iip the coupon and get my free book. 


No Charge for Information 
On How to Proceed 


‘The booklet shown here contains valuable information relating 
Procedure that tron should 


‘Une The, coupor 
‘without charge or sbligatio 


Clarence A. O’Brien 


Registered Patent Attorney 


spreme Coure af the United States: 
‘Coltmibia: Supreme Court 


PRACTICE CONFINED EX x 
PATENTS, TRADEMARKS AND GOFYRIGHTS 
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Unite for those, 
Free Books 


5 Security Savings & Commercial Bank Bids. 
‘Washington, D.C. 


“How to Obtai 
a Patent.” and your “Record of Invention’ 


Please send me your free boo 


form without any cost or obligation on my part. 
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X Booklet Free Highest References 
Promptness Assured Best Results 


Set sewing or mode! fox petiinary 


PATENTS feiss 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 


Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bank- 
J) ers and Attorneys, of Chicago, Ill; The Baggot & Ryall Directory of Attor- 

neys, New York City; The Lawyers Guaranteed Directory, Detroit, Michigan; 
‘The Lawyers and Bankers Quarterly, published by the Legal Directory Publish: 
ing Company of St. Louis, Mo.; the American Lawyers Anaual, Cleveland, Ohio. 


| 

EMAN) swosecuineinect rams 
1000 NEEDED 
INVENTIONS: ; 


eck a 


THe You AN INVENTION? 


wo the WORLD PROGK’ 


PATE NTS 


Tralemasks Copyrights Patcot Litigation, 
Hi icean toursechanieal 
“O“XTBERT E. DIETERICH 

Coe i el ee rata 

rt ADAM FISHER Mge, bert 

158-8 East (G14 Ouray | 


Getting ‘Ahead? 


Read the advertisements on Pages 114 
to 142 this iasue if you want to get ahead! 


‘Unrrep Bears Carton, 


PATENTS 


DON’T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


Lancaster & ALLWINE 
274 Ouray Building 
WASHINGTON, D.C. 
icf em Tadeo Canepa.” 


Vout 


_ TRADE =MARKS 


REGISTERED 


| produced, we 


Atomic Bullets Open 
New Worlds 


(Continue fom naa 12) 
get out through 
is dense enough to 
‘outside the tube? 
answer is that the electrons are so 
smaller than the atoms of which the 
is made that they can dodge 
‘The atoms of air, on the 
too large to squeeze 


betwee 


come in the pat 


Impact of the 
atoms of matter subi 


air about the 
ray tube become 
charged. 1 

the strange ball of 


crystal of cali 
n the path of t 

white sparks can 
yeath the surface of the erystal 


glows with se 
While no one now 


pen 
tion 


of inestimable practical value, 


GAIN, since the rays are known to 

ill insects and germs almost in- 
it may be that the new tube will 

provide a new weapon against disease. 

‘Treatment of skin alfl 

suggested by’ experi 

In one exper 

rabbit's ear, about the 

exposed to the rays for 

for 


‘a small part of a 


eof ad 
second. 


A scab 
ied and fell off, taking the hair with 
‘Two weeks later there appear: 


new growth of sow-w 
“As yet Dr Coolidge has not atte 
to develop a eal application of 
the vast power he has uoleasked, He is 
Bill at work to improve Kis tube an 
Sevelop cathode rays of even greater 
intensity and quantit is that 
may be posible to toc 
the deetrieal pressure whic 
bombardenent of electrons from thi 
‘ent 230,000 volts to 2,000,000 volts 
that this 
destruc 
! , for the 
y good reason that their longest range 
probably never will exceed five feet. 


Sanuary, 1927 


MONEY MAKING OPPORTUNITIES SECTION 


How You Catch Colds 
(Contin fom ae 2) 
You have only to 00 your hair 


preathe through your 
th. Riding in an open trolley on a 
iy night without coat or walking 


Ww without galoshes 


ly 
as healthy as ever before. 


TT BE, rrobaity x tat exponur, to 
cold, dampness and drafts does 
‘rile it the ansct of a cold, but only 


means less 
whatever 


i 
ol sappy 


‘preparing the 
of the germs, rather 
than of eausing the cold itself. 
Hot drinks and hot mustard foot baths 
Old-fashioned remedies for 
undoubtedly thei popularity 
ed. 4 time-honored 


rely induced, 
tlto, by hot lemonade and scorching hot 
baths. ‘To these esteemed treatments we 
may add steam, medicated with turpen- 
tine oF compound tincture of benzoin, in- 
haled through the nose and brought 
directly to the seat of the disturbance. 


OUR OFFER: 


Your first step—Refore disclosing an inven 
tion the inventor sh ‘our blank form 
“RECORD OF INVE! This should be 
signed, witnessed and returned to us together with 
mode!’or skeich and description of the invention 
for INSPECTION and INSTRUCTIONS. 

'NO CHARGE FOR THE ABOVE INFORMATION 


Our Four Books Mailed Free 


to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Patents, 
Our Methods, Terms, and 100 Mechanical Move- 
‘ments illustrated and described, 


OUR TRADE. MARK BOOK 


Shows value and necessity of Trade-Mark Protec- 
tion, Information regarding TradeMarks and wnfair 
‘competition in trade. 


OUR FOREIGN BOOK 


n Foreign Countri 
and secure Foreign Patents in shortest rime 
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Progress of Invention 
Description of World's Most Pressing Prob- 
lems by Leading Scientists and Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY YOU SHOULD 
HAVE YOUR CASE MADE SPECIAL IN OUR OFFICE to secure protection, 
save correspondence and obtain early fling date in Patent Office, To secu 

ial preparation of your case send $25.00 on account with model oF 
wectch and description of your invention. 


‘The proper thing to do for a cold of any. 
severity may be expressed 


hily in three sentences: Stay home. 

Stay in bed, Send for the doctor. ‘The 

heys thes instructions will 

of spreading his microbes 

Tellow men a tthe 

‘same time, be his best to avert 
‘serious complications in his own ease, 


The Captain's Car 
just removed, “Look, it’s full of dirt and 
the dirt interfered with the flow of gasoli 
T'll clean it out and the one on the vae- 
‘tum tank, and then blowout the gasoline 
Pipe with compressed air. Shel 


Butt 
n wasn’t able to get 
of it. 


the push rods. While the eaptain pressed 
the starter pedal, the young man watched 
the valves carefully. ‘They moved up and 

Atestof the compression 
‘was his next step. 


“The compression doesn’t amount to Wight agers 


much,” he observed, turning the motor 
over by hand a few times. “Still, Inever 
saw a motor stop just because the com- 


VICTOR J. EVANS & CO., Patent Attorneys 
Main Ofices: 760-8th St., N. W., Washington, D. C. 


pression was a little weak. It's just as soe Wokeae Rae, stare tne hae 
ood in one cylinder as another, too.” (Se Omen te Teceme Ble Ban 


“by this ime the young man had lost emo: Please eo me PREE OP CHARGE your books as describ above. 
his swaggering assurance. “It's got me 
Ticked,” he confessed humbly . . - 


What was wrong with the captain's car? 
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The Power of Music 


(Continued fom pane 2) 


‘Soon he: 
choir, 


we by. promoting 
or phe de 
ils bring pat to wee 
factories, offices, schools and. works 
especially where the work rr 


i 


f 


jine parts. 
led 


WE GUARANTEE 
To REFUND TUITION, 
TF YOU ARE NOT 
SATISFIED WHEN 
YOU COMPLETE 
THE COURSE 


That ‘Wal ep to tarpon. oat ert carer. 
Til jour opertuaity? “Don't let it sip by. 


1. The reason is that the 
‘do teamwork 1 
ore than one rhythin 


c icidden 

illustrates the ‘of this, 

h press seemed to posseas 
faculty of injuring the hans 
he tried to opera 
gincer Was called 

He discovered that the sound made by 
was of a different rhyth 


Ig 


"Bettis ott peer et i. In New York C 


eg | come fifteen hospitals have i 
music under scienti 
Pitals throughout the country, have 
Malled railio sets, talking machines 
vo plats Musicians are isis |” The Electrician's Wiring Manual 
 fekl too, has been Tearned By Fu SENCSTOCE, BLE 
4 Contains all the information ncest- 


and other buildings. 
It completely covers 
ing and construction in 
accordance with the National Elee- 
ric Code. Pocktaise-Aestle binding 
448 pp. Price, $2.50 
POPULAR SCIENCE MONTHLY, 
250 Fourth Ave. New York City 


perature, 
among patients under musical influen 
‘The (Continued on page 131) 
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The Power of Music 


For example, a brilliant, 
found dangerous to a pati 
blood pressure, 

ther pi 


PATENTS 


Tosesv iets important 
that you protect your idea 
with a patent, so it is impera- 
tive that your patent covers 
your invention completely. 
The one best way to assure 
this is to retain a reliable, 
experienced patent attorney. 


generally beneficial to 
y all patients. 


'Y instances have been reported 
nploy 


PATENT ATTORNEYS 


Assuciated since 1846 with the Sciemtific American 


1583 SCIENTIFIC AMERICAN BLDG. 522 SCIENTIFIC AMERICAN BLDG. 
24 Was doth Stet, Naw York Washington, D. C. 


si9 VAN NUYS BUILDING 
Lat Angles, Cal. 
1311 TOWER BUILDING 664 HOBART BUILDING 
Sua Francs, Cal, 


io  etiasl tee ges ta Ask for fre copy of “Patents — A Book of 
y wonder, then, that some blasts of Facts Every Inventor Should Kuou 
an snd shivers down our spines? for*“Inventr's Diary.” Send frit ) 


FOR pitch, we know that cer 
tones are more pleasing than others 

‘and that some are decidedly disagreeable. 

A woman's piercing scream, the shrick 
it wheels, the hiss of the v 

are sounds that “hurt ou 


ts unpleasantly, because their eibration 

frequency is higher than our ears like to : tart Se aicam 
hear. On the other hand, low rumbling or- Be ree 
ep Lone ary pleasing to many peopl, RSM, 
was suggested the of 

Michael L. Pupin, of C 


sity, “we must follow the sound vibra- 7 NVENTO RS yeROTECT | 
thon pats | Send for our Guide Book, HOW TO GET YOUR PATENT, 
Hysula sce BAG neeven io the Coated and Evidence of Invention Blank, sent Free on request. Tells 
station, the brain. ‘There the soul of man | || UF terms, methods, ete. Send m0 ‘pti 
interprets the language of music.” of your invention for I 

Perhaps, when we understand this |e 
language more fully, we shall find un- | |) Terms Reasonable. Best Rel} 


dreamed of uses for the vast ‘streams of erences. 
ous wow regard as hive wore tier | RANDOLPH & CO. 
passing pleasure. | | Dept. 130, Washington, | D.C Cc. 


fei 
mathe al 


CARPENTERS 


taal ost 


Employ by 


etic of werk that help 30 


Fertig melt eft 


ai Lect icitvss"4 


PREPARE FOR AN 


ee 


it 
‘Commer 


MEYER BOTH COMPANY 


ichigan Ave. at 20th St. (Depl.35) Chicago, til. 


‘STUIOS. bn 
‘chlebge, OPE 
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He Speeded Up the World 


hen,” coming to 
pose that you retire.” 
nd what doy 


“Nothing!” retorted 


ated with Ralph Baggale 
ulry there. 


use had 
a in Washington for a 
P brake, and he now pro- 
Ceeided to present his drawings to every 
railroad executive whom he encountered. 
Its reception was discouray 

d listen attentively, agree with, 
and return the verdict, 
‘Another would be too br 
to hear the full expl 

more amused than concer 
Vanderbilt heard the wh 


the meantime. Westingh 
is applicat 


filed 


Upon j Seating 
confided in hits his dream, Westi 
wrote to 

brakes trial. But the older Westi 
refused flat 
instigation that the plans o 
submitted to a 
The expert prot 
project ridiculous and utterly 


waiting to equip their trait 
nism complete, heagai 
cod officers, aad ops 
muragement. ‘They already had 
that seemed to th 

tory as need be, and a trial of the new 
would beexpensive. (Continued on page 13) 


DO YOU WANT WORK 
stan interesting sl ul ature 


A FEW YOUNG MEN 
ARE NOW BEING CHOSEN 

FOR JUST SUCH WORK. 
WF you Ane 


wenn ae yuo 8 


Fture advancene 


Fine Too 


220 = Mstoal inctrements 
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He Speeded Up the World 


‘Thus it fared until the fall of 1868, 
‘Then Robert Piteaimn of the Pennsyl- 
vania Railroad looked at the brake, ha 
his superintendent examine it, who. in 
turn brought Andrew J. Cassait. ‘They 
Iecame enthusiastic. They were willing 
to furnish a train could the in- 
ventor hear the expense of a demonstra- 
ion? TI tor could not. Well, 
the railroad men would hav 

All was gloom 
piritsof the 
W.W, Card of the 


T have hear,” he an 
you have invented a wonderful brake.” 


ESTINGHC 


SE nearly faint 


need, “that | 
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AS Ag bth nigty 


‘on stun, fonda 
cies 


for an expe 
‘The offer was vi 
ccairn’s, but West 
ley accepted rat 
"The trai 


trial train had passed: so Tate turned to 
the 


alvead, made a 
Tate's eyes 
returned to the road just as the frightened 
hhorses plunged madly and the driver was 
hurled iu the path of the speeding train. 


‘ATE grasped the brake control and 

fed insanely. Witha mighty lurch 
cad, 

*s from the floor, the 

passengers in the rear ear scrambled 

the platforn 


reat achievem 


jis vision, too, that al- 
whiel gave us cheap 


it was through 


Mave You toa 


- <7 
interests ye 
career, an ire, oF & topic of inter 
eating study to keep you stepping with 
the times, a thorough and comprehensie 


pay and more pledsa 
his home-study course 

retical Ariati 
Write direct for information to 


WALTER HINTON, President 
AVIATORS PREPARATORY INSTITUTE, lnc. 
{75 Fifth Avenue New York City 


UARENEEDEDIN 
== RAFFIC INSPECTION 


‘Travel on 
“Uncle Sam’s” Payroll 
RAILWAY POSTAL CLERKS 

MAIL CARRIERS 


$1700 to $3000 Year 


MEN—BOTS, 17 TP S*UERS couron 
peal OS ae 
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ireyoucver| 


Do you say “who” when you should say 
“whom’"? Do you say “between you and 
T" instead of “between you and me”? Do 
‘you mispronounce common words in your 
‘speech of use them incorrectly when you 
write? ... Many a man has been held 
down ail his life and suffered untold 

barrussment because of mistakes in English. 


any longer. 
in the privacy of your own room, you can 
make up the education you missed is 
should have been at school. 
Correspondence Schools 
will teach you, just as they hs 
thousands of other mea, by 
method which shows you i 
‘word to use and how to 


The Poultry Business 


PAYS mG) 


Wanted—A } 


(Contant from 


jew Calendar 
39 


ular than accuracy, 
yy well. Whe 


the present 
cen Feb- 


ly four percent, 


F THERE wi 


scr 
ud costs his empl 


would gi 
with no 


xs operations 

i therm on Saturday would make dai 

veeekly and monthly comparisons and 
Forecasts extremely simp 

‘there are obj 

tions to the Marvin klea, “or one th 

many things on 

America do 


League of Nations began in 1921 
reform 

‘conventions have been held, in 
3 and 1924, of delegates sent by 
ligigus organizations and 
‘More than a hundred 


|. Virtually all of the workable 
lar, with an 


tween the end of one year and the begin- 
t and having no relation 
. ‘A second extra day is pro- 
vided for leap years. 

Banks and other 
tions seemed to be generally in favor 
of the interealary day, for the same rea- 
son that they rejected the thirteen-month 
year. By having one of the 865 days 
dice non 


the remaining 364 divide 


Tt was generally 
should have at least 
were in favor of ret 


numbering of 
Christian scheme. “That Easter should be 
fixed for the first Sunday in April, mal 

ren days the widest possible variation 
i (Continued on page 135) 
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ay sic Lessons 


UNDER MASTER TEACHERS 


ty ne CRGVEY extension MatHOB, 
"In eal of» geion Conerraory of 


EasytoDraw Cartoons 


‘When Shown in the RIGHT WAY 


—— roe 


THE Wi, LVEVANS SCHOOL OF oARTOONING 


"5021002 Weekly 


Seng Shirts Direct vo Wearer. 


EARN MONEY /MMEDUTELY =~ 
WE EURNISH EQUIPMENT TO START 


Wanted® ‘Men and Women 


| Learn Photography 


Frat: pavig, Seuoot, OF ADVERTISING, 
BORSA tk Michigan Aves, Cnieape, UsseR! 
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rll Give You 
BULLDOG COURAGE 


In 48 Hours 


—or no cost! 
‘Are you told? Bashful? Self. 
Sorachoust Airaid of poopie 
‘stra of ny 


fra? Civetme 
i make you brisle 


veri anal donene ad 


feu fear Ue ABSOLUTELY 
Lie di 


‘vith steed 
Ses once 


Bt: asc state 


ei eet 


MANY EARN $25 A 
WEEK IN SPARE 
TIME 
Learn to Make Show Cards 


__ Sit NEW IDEA 


BBEATES motor saw 


Wanted—A New Calendar 


(Contin from page 155) 


instead of thirty-five, was the consensus 
of opinion. 
‘There the matter rest 
League of Natio 
extremely 


d something, 
f these was the ealling by 

of astronomers ti 

of reforn 

regard to a fixed dai 

was the acti 

a which pite! 

calendar into the trash pile! 


T: 


ly with 
The 
Catholic 


HATT happened at a mecting in Con- 
tantino 


tronomical year are taken care of by 
making leap years out of cen 

only when the first two. figures. 
year, when div 

Inainder of eit 


England is the 
Phillips, see 
nical Societ 
from 

add it to February, make one day in 
each year an interealary holiday, with 


two in leap year, and stop right tl 
Every we 1 have a def 

position in the yrar—could he numbered 
ornamed a here would 


four equal 


A. Groselaude 
shown on page 
he 36% regular 
Under this 


‘on the same day of 
From the business 
advantage ofthe "New Era’ Calendar 
‘would be that every month would have 
exactly twenty-six business days, exchi- 
sive of holidays, 

All of which brings us hack to about 
where we started. Calendar reform is 
on the way and it may get anywhere 
or nowhere, but there's unending acetspa- 
tion for those who like to calculate, 
figuring out how to change the existing 
system, | 


Let Me Make 


You a 


eee Master 


i Salesman! 
This New Easy Way 


ow or what 
‘ot which T 
short, easy 


Bc hat en hes hap 
from succeeding. But this Aasociat 


ler Selesmen has proved that any 
can be taught the rules and principles that 
make men Master Saleamen 


rm thon prinelpten athe inna 


Rush the Coupon 


1 wer poking 
dhe eet 
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Lifts Income 400% 


To Introduce 
& Use HYDRO 
Insured TIRES 


Hypro-UNirep Tire Cot 
Address Dept. 16 POTTSTOWN, P. 
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‘Answers to the Sam Loyd 
Tests on Page 43 


to increase 
aber of rows 
total to six- 


and diagonally. ‘T 
high ratin 


A Test of Clear-Headedness 
to the right fro 


twenty differe 
points. Iy 


ARRANGED ox right 
triangle, the ‘twelve 
‘sic aquare inches, 

ain three of 


Ity 
earned a good rating, 
Farmer Wilkins’ Cows 


1. You earned 


atory at Pasadena, The astro 

omer has also computed that an ex- 

press train would take 200 years to 
from our earth. 


reach the _ 


ec 
at your finger en: 
Saba Tegel 


seal ire ta erry, 
pes Esorsmgr te 
ngoses elu A 


Pry 


es 


HAWKINS GUIDES 
3800 PAGES ~ $1. A Vou 


Se 
SHIPPED To You 
See ee 


ELECTRICITY 
LEARN IN 12 WEEKS 
Finlay method of practical Ele 


struction (now in 24th suceaafl ve 
pares so for big pa 


as 
sanding this wonder tl im 
‘Complet 


Finlay Engineering College 


‘564 Finiay Bide. Kansas City, Moe 


JIMMY DeFOREST 
BOXING COURSE 


Teachers, authors, students and all who 
wish a broader outlook may startany day 
coursesin Psychology, Art,Government, 
Economics, History, Literature, Edu- 
ation, Religion, Foreign Languages, Si- 
ences and other subjects, These courses 
yield credit toward a Bachelor degree. 


The University of Chicago 


135 Ele Hall Chicago, linole 


FREE. 


HAWAIIA’ 
GUITAR: 
and Case < 


Play the 
HAWAIIAN \ SJ, 
GUITAR 5 


Uust as the 
Natives Dy 


Forest Rangers 


Men wanting Forest Ranger, Railway 
Mail Clerk, Spe and other gor 
‘ernment ponittons, $1300 to. $1500 a year 
Write for Free partiedtarsnd ist of potions. 


MOKANE, Dept. 218, Denver, Cole. 
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Complete List of Winners 
in August Picture Contest 


FIRST PRIZE—$500 
W. V. Chambers, Swarthmore, Pa. 


SECOND PRIZE—S100 
H. Kelcey Gault, Baltimore, Md. 


THIRD PRIZE—$50 
W.G. Freund, Newark, N. J. 


TEN $10 PRIZES 

LW. Ahlgrim, Portland, Ore.; Edward 8. 
Crockett, Boston, Mass.; Andrew Evans, J 
Homestead, Pa.;' Lester G. Farwell, Moun! 
Vernon, N.'¥.; Charles A. Garrison, Nyack, 
N. ¥.; Arthur L. Kaser, Mishawaka, Ind.; 
Richard W. Page, Grand Gorge, N. ¥.; Her- 
man L. Russell, Lott, Texas; Haley Spear- 
man, Plattsburgh, N. Y.; L. L. Oliveira, 
Honolulu, T. H 


FIFTY $5 PRIZES 
Frederick J. Adams, New York City: F. E. 
Ambler, Harrisburg, Pa; E. D. Anderson, 


Lanse, Pa.; James G. Armstead, Bridgeport, 
Conn; Warren C. Bake 


W. Brown, Quantico, Virginia; - Lou 

Malcolm Clay, Nashua, N. H.; George C- 

Davey, Syracuse, N.Y: Frank Davis, 

Brooklyn, N. Y.; Elmer D. Dunning, Phila: 

detphia, Pas: RE, Fadi, Milburn, NJ. 
ills 


‘ay, Amberst, Mass.; Alwin 
Det 


B, Prema Det s 
Griggs, Pitta ‘Pa; Mrs. Anna M. 
Hamm, Syracuse, Robert W. Harris, 


New Albany, Ind.; Howard Heath, Port 
land, Ore.: Lawrence E, Hunt, Rutlatsd, Vis; 
Pillam “Hutton, ‘Cleveland, 0,1" Victor 
Jorgenson, Decorah, Ia; James A. Keech, 
Greenville, N. C.: R. J. Kiphut, Auburn, 
N.Y. Robert Kl i 


Brooklyn, N.Y; 


a Fnac 
, Kensington, Conn.; J. E. Mc- 
Kenzie, Portland, Ore.; Dr. L. M. Maitland, 


owen, Ne Js 
5 Men W. Peay 
as Paul B. Quimby, German: 
downs NBA. Rober Dna 
Hora j. Rooney, Troy. Ne 

Taylor, Salt Lake City, Ut 
Trumbower, Haributy, Py 


i Harold WN. 
Vogt, Marshall, Mich.; Fowler W. Will 
Springfield, Mass.; M. H. Wilkinson, Sogi 


naw, Mich; Howard Winther, Hasbrouck 
Hgts. N. J.; Eenest E. Woolverton, Eliza 
beth, NJ. 


All Climates Found in This 
Botanical Garden 

NTENDED to incl 

of every type of plant lil 
from Arctic species to tropical fauna, a 
}13 botanical laboratory. in Los 
| Angeles is the project of the 
| Botanical Foundat 
| _ ‘The property chosen contains 
its boundaries every variety of 
‘The altitude ratiges from 100 to 2 i 
nd each species of tropic and temperate 
vegetation can be placed in its proper 
environment. Bananas can be grown in 
the shelter of the hillsides, and Arctic 
Plants thrive at the higher altitude 


specimens 
in the world, 
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Are You Afraid 
toFace the Truth 
AboutYourself? 


There ar 


How 550,000 People Have 
“Found”? Themselves 


What It Has Done 


Shi 


Send for Free Book 
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What will you 
be doing one year 


‘Three hundred and sixty-five days from 
now—what? 


Don’t do it, man—don’t do it. 
10 greater tragedy in the 
{of = man who stays 
life, when with just 


Make up your mind today that you're 
train yourself to 

well. Choose the work you 

beat in the Wat below, mark 

it, mail the coupon to Scranton, and 

without cost or obligation, at loast get 

the fll story of what the IC. 8. ean do 


The Plumber 
ONE! === 


$81.04 aia eee 


Don't | Env vy 


peas 


UNIVERSAL PLUMBING SCHOOL 


Is Your Home Lighted for 
Beauty and Comfort? 


(Continued from page 52) 


In the early process, the mi 
cracks tended to weaken the bulb. ‘Th 
it was discovered that if those cracks were 
turned into round craters by further 
ig the strength of the glass was not. 
impaired. “That's the mevdern metho.” | 
paper are half the problem of lighting 

observed Ellen, “Can you give 


varying ev 
nh © glows reflects, the most 
ight, 84 percent, but don’t use it, because 

ts glare. T 


of light, while 
wall 53 percent 
a returns 63 
Pink h 
percent. Wall 
‘pearl andl cream 
ercentaf the light thrown 
le a dark blue re 


imagine the dark wood 
absorb a Jot of light, too,” said Ellen. 
mut is the worst 
| taking all but 7 percent, and 

lice is mahogany at 
followed by dark brown 


iy dark oak. A brick. color 
bsorbs all but 13 percent of the 
Tight it receives. A. large fireplace of 


exposed b 
down your I 


ing. value. st be repainted 
decorated every few years. 
‘Now that we have the house properly 
J, what style of fi 


hrown entirely 
from which it is 
glow throug! 

fered ideal. You 
‘at all: the rays 
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GEORGE D. WAGNER 
vie 19 Bunny, New Yok 


Skin Troubles 


eared U 
re i ee blackheads ove 
ons on the face nt dy, barhers itchy 
ekiny 


PAINTING | MADE EASY 


Make More Money 


Read the Money Making Opportunities 


‘on pages 114 to 142 of this issue. 


FREE 


coup! 


‘Addrems 
Occupation, 
Employed by 


‘So writes W. H. Adams of Ohio in Aug- 
‘ust 1926, | V. A. Marini of California re 
Sti278 ties in 3 months, Jaca 


Bordon of New Jersey "$4000 prof 
months. Alexander of ( Penta. "$3000 


WE START YOU IN BUSINESS 
ov arom orl eter 


Build A Business of Your Own 
otimit to these of Cripete, hes 
fem isn dio fod enfection:” Wile fot 
{eceipout a unrest wil mabe You 


che places 
Reasntion nocdel. "Free Wetencet = 
LONG-EAKINS COMPANY 
141 High Street ‘Spring, 
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| Is Your Home Lighted for 


Beauty and Comfort? 
(Contin from pe 159 


ward cither from a.central hanging fixture 
‘or from a series of tall floor pedestal 
amps.” 


THE, the third lighting met 


which combines direct and 


lamps, wall fixtures and 
which light issues directly 
d is also reflected and dif- 


er glass, parchinent or silk. 
T've noticed that modern homes are 


n swing which lighting 
engineers say is a bad one,” I replied. 
ink fashion, in this case, doesn’t 

h the mathematical laws of light 
my and good results, put. the 


how! ope 
thing to eo 
ities. Between two 
fixtures of equal merit or attracti 
ect the one that is easic 


‘That home lighting table I as 
for at first.” said persistent Ellen, 
there a near-table at least that you cau 
give us? 


ver might do ll, light-painted 
jtchen, ‘The dining room should have at 
Feast 100 watts in one or more lamps with 
in a center hanging fixture, shaded to 
throw the Tight down on the tab 
candelabra center fixture is second 
fand maybe preferred for looks, especially 
with harmonizing wall bracket lamps. 


E. living room needs a center light 
‘more power than the d 
fit and placed higher, so as to spre 


tion of a bed reading Jamp_and in 
bracket lights on either side of the dress- 


‘aman’sface, have twenty-five 
‘shaded watts on both sides. 
it lights are useful to locate fix- 


‘of these small I 
ises the incredibly” small current of one 
twentieth of a watt. 
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$1000 REWARD 


For the Capture of 
This Man 
CARRS 


Says age a Tteght Sft8 ine 
‘Weight 141 pounds; Halr, light brown; 
Eyes, gray. 

Easy enough to identify him from his 
Photograph and this description, you 
nay miy~but, Condray took the name 
of Brown", ‘dyed hie hair, darkened 
iis ‘skin, grew a mustache, put on 
weight and walked with a stoop, 

ejbe wae cotured and ientied to pon 


Budueereat ore ces 
Sicting dangerous criminaln., aa 


More Trained Men 
Needed 


Learn at Home in 
Spare Time 


And now 


Secret Service Reports 
| FREE 


Jt mall the coupon, and, ws will send you 
tithe 
Scares Se 


he big illu 


“ered thee 


University of Applied Science 


1928 Suonyaide Ave., Dept. I-61 
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How to Work Wonders with Your 


Marvels of 1927 | SUBCONSCIOUS 
MIND 


s desired with greater 

plant sometimes, apparent 
dentally, produces a single ra 
cent from all the other bran 
are called bud spo 


A vast resery 
tal energy 


des for controlling inset pests | ave, Eve 


and plant diseases. Advs ‘also due 


| of ultra-violet ray 


WEEK. Many” Graduates 
‘and $10” GET BUSY! 
Drafting ia the BIG fell, men, Every l= Metals 
abinting emi Sit rs Ean 
SRR Wiitat meal Sine || Cour G. Fisk, PhD. 
Contig Meta 


indication that 
will, con- 
to 19: 
3 percent of 
furnished by 
Chile 


the work's oo 
United : 


its reduction plant, increasing the annual 
capacity from 120,000 tous to 


NGINEERING. 


nical engineering apparatus. 
is aluminum, new fs 


‘ihign om yp smo a a0 you 


axa 2 Rarctect We were] | pications ia railroad 
nl 
Sposa heat oor 
sei trough our cour = We plane 
u 


he 
ren eh 


And, interesting to 
Sanne Per dei 
oe 


Steam and Power 
Wasa D. esis, ME, 


Serine! 
WARNING! Pe i os 
ction, Don't expect ie to ho 1 op | 
inititly. ip the coupon wet Fe | 
ist 


a production have been 


cousy pearrenor poms Dw, Bai reat have: stn 
ular, This is the prospective progres Se] 
Te ar 17 sh cat | up mma STUDY AT HOME 
sien Uf teen oa ea pease 
cigs nal crctiatien cf\farmaccs ead Seteaawes tir 
stokers, and probably in air preheating. Sb B18 868 ey, 


We shall ‘continue to. build larger See renen ere 
power stations and larger generating | (sy"irea curiae ae Cad 


fits, ‘The year sot pope 141) See 


‘tyne eatgrsicn Unietaiy, Dope tes Chlege 
‘Fee Wats Earecot Bassist nc 
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Marvels of 1927 


(Continued from pare 10) 


see the manufact 


Meteorology 


Chances Frrawvca Tatas 
ington, DL. 


ETEOROLOGY 


e spectra of 
the extre 
posed to 
above the earth, Perhaps it w 
From studies abrond 0 

bility of distant 
Professor Godda 


weather map of 
‘Thi 


‘and sea—an epoch-maki 
the present plan of tran 
numer 

must be drawn, 


Weather Bureau ¢ 
two more pilot-ball 
had a year ago, and will provide ad 
meteorological’ informat 


Mathematics 


Cuanuis Laxe Poor, Ph.D, 
Profesor of Celi Mecha 


constitute a sort of 


ductions from stated premises. 


he the return to sa 


We may expect 
news from this region 


wreak” will be the out 
at the U, 8. Burea 


map will be 
erywhere, by land 

‘advance over 
tting merely 
val data, from which the maps 


‘Thanks to Congressional action, the 


a for aviators 
cs. A novelty 


along commercial air ro 
‘of the year will be the use of luminous 
balloons for observing the 

rents by. 


(Coats Undersity 


1987 
be the clear per- 
of the limitations 
hematies: the 


‘matical processes ae JOI 


18 at complicated de- 


‘The great advance in mathematics will 
ind logical. think 
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BLUE PRINT 
PLANS 


And 24 Page Book 


Sent FREE 


Se 


Our gift to every man in the building 
absolutely free, For we want you to 

self. . . at our expense how easily and quickly you 
prints... and ean get the knowl. 
ou more money, Don't send a 
penny. Just mail the coupon, 


eget dat sear 


ote tall Wie 


SCHOOL FOR BUILDERS 
eps. B 


Want Some Money? 


Here’s a wonderful way to get it 
Our beautifully illustrated book tells how. Ittells all 


set pee sade of art deere ‘and 
otains pare alter base of lot Husson 


FREE sptieisiediet 


ing; will be the clear recognition that th 


Beal poe fer eee BES sates 

ass Pes tay oe Seeeieas SSS ee 

processes, and the recognition, that one Eager g Sa hey See late 

cannot change the la of sravitation by : 

suet change the er of eet : 

ies Fireside 5% Industries 
ole oes Imai 


$50 to $250 a Week 
Cartoonists! "You Can Easily Learn 
‘This Fascinating Profession Right 
fat Home in Spare Time. Send for 
Free Booklet Explaining Method. 


HERE isn’t a more 

‘or highly. paid profes y 
an cartooning. Millions of dollars 
spent every year for good car- 
toons by the 20,009 of more, news- 
papers and magazines in the United 
States alone. Capable Cartoonists 
‘earn $50 to $250 a week, Fontaine 
Fox, Briggs, Bud F Smith 
and others MAKE MORE MONEY 
than the presidents of many corpora 
tions, ‘Think of it! 


Quick, Easy Way to Learn 
Cartooning 

Yet of all the professions cartoon- 
ing. is now positively one of the 
easiest to learn. You don't need 
to know a thing about drawing. 
Through our amazingly simple meth- 
‘od many who never dreamed they 
Could draw have easily learned eattooning 
You toowishout any apparent talent at all 
Can easly" learn to. dah olf sidespliting 
‘artoone that may aean ate and independence 
foe yout within’ a surprisingly shore 
Moi ae a homey ses 
Tal egrooning instructors Many” students 
Sctualy el enough work daring hui taining 
to pay for ie 


Mail Coupon for Free Book 


Faara more about the wonderful money: 
making, opportunities in. cartooning, a 
Tow this method makes i easy for yo 
1a Ret auc or den ther mest 
Jepeoductons of ther work--bow they made 
Tig money while sodying. Booklet entirely 
fice. Sen for it NOW. Washington Seh 
¢f Cartooning, Room 

Wa, Washington, D. ¢ 
Washington School of Cartooning. 
Room 241-£, 1113-18th S 
Washington, D. C- 


Name 

(Wis name plainly) 
Address 
City State 


If under 16 years, please state age. 
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Here Are Correct Answers 
to Questions on Page 48 


1, The oldest Fiving trees a 
the famous giant redwoods 
umber of these trees are 300 feet tall. So 
‘of them have bee eut down, and the annual 
fgrowth rings in the wood indicated ages as 
reat as 3,000 years. 


2. ‘The majority of storms that 
the country’ come from the northwest. 
enter the boundaries of the United $ 
tither across westera Canada or through the 
States of Oregon and Washington. Over the 
‘western part of the country the usual storm 
path ie southeatt. In the Mississippi Valley 
this changes. ‘The path swings around t 

the northeast, so that the storms leave the 
boundaries of the country somewhere in New 
Englund or New Jersey and pass out into the 
North’ Atlantic Ocean. 


3. ‘There are two kinds of food that are great 
heat prodcers for the human body. One of 
| these fats the other is sugar 

is available to the Bs 
is composed largely of fat, which gives them 
the body heat they need. 


4. ‘This was a custom of the Aztecs in Mexico 
‘and of the earlier and greater people, the 
Mayas of Guatemala and Yucatan. Before 
iuest of Mexico by the Spaniards, 

de in the great Aztec 

pte of the City of Mesico, the vietim being 
Killed with sacred knife made of sharp stone. 


5. England js as far north as Labrador. Tt 
would have he samme climate were it not 
for the warming effect of the Gulf Stream. 
Anything that lowed. the channel rough 
‘which the Gulf Stream fows north of Cuba 

ight alter the course of the stream and 
the British climate colder. 


6. Tn Panama, Colombia and Venezuela, 
where a variety of ants cut fragnents of leaves 
fand carry them into their nests. On these 
Teaver the ants deposit the spawn of mush- 
rooms. When the mushrooms grow, they are 
teed food for the baby 


7. ‘The British Museum in London. 


9. We are not certain whether the first boats 
large enough to be called ships were built by 
the ancient Babylonians o by the ancient 

pptians. About 700 years B.C. Pharach 
Necho sent an expedition by ship clear around 
Africa: As much as 1,000 years Iefare this, 
ships were probably: in’ use by the Egyptians. 
Models of the hosts ised on the Nile have 
thcen found in ancient Egyptian tombs. 


steep bills 
hese slopes. the farmers 
‘stall stone walls behind swhich 
‘ss though it were carved 
into the steps of a giant stair 
1. Prohabily the ape-ape plant, that grows i 
Hawai Islands. The leaves are shaped 
‘somemhat like the leaf of a common geranium, 
nd are sometimes five oF six feet across. 


12. Probably the Hawaiian Islands, Botanists 

hhave found om these islands nearly 700 varic~ 

ties of plants not found anywhere else. ‘The 

reason ‘i, apparently, that the islands are 

far from other land and have been isolated in 
way for many geologic axes. 


HIGH SCHOOL 


COURSE IN 
TWO YEARS 


Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 


Knowledge you will gain will well 
repay the time spent in study. 

‘Check and mail the coupon NOW 
or full particulars and Free Bulletin, 


thie one 
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to play a WuriilzeR 


Tf you can hum a tune you ean learn 
to'play. You are always popular— 
sure of ag no when 3 


Bill Carola, 
Landaw’s 
fer makes learning cary 
urlitaer instrurme 
fe 


Easy Payments 
bat Yor free Lae a i 
rumnent, note the 
fl 


aay Wontitéze Instrument 
Tid i: your Own Home 


~~ NO OBLIGATION .~ ~ 


Accept this liberal Free Offer, Learn to 
play ‘the casiost way on the finest  in= 
Seruments ‘Our hig book and ape 
Gial literature tells you everything — 
answers every question 


Send oe your Free Book on Mavial Tastrapats 
Tal Hoey Payment Pian aad Speco ¥ 
jr. Ne oberon 
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Power Unit 
of your radio battery 


Kodel Transifiersoperace an 
Feceiver direct from the light 


8 purer richer tone. 
defi Five models for 


28.50 


42.50 


fect current ci 25.00 
Prices Do Not Include Tubes 


You can make an efficient light socket 
“A" power unit of your present radio 
battery. Merely connect either of the 
Silite Trickle Chargers to your battery 
and plug it into the light socket. That's 
all there is to it. Left permanently on 
charge, your battery remains always at 

power, ready to deliver a full charge 
of live, powerful current to the set You 
may obtain either of the two models from 
your nearest radio dealer, or write direct 


The New Duty for full informatio 
HOMCHARGER GegPERAEO EEN $10.00 
Se Tignenrge ip eition tg. ampere fae Wet 
Fe ames eee "Sapetis SRRG SRLS Ste rtnatsscseectrcrneceeeese 919.58 


ATS eidoent current. 


Qhe Kodel Radio Corporation. 


CINCINNATI ~~ OHIO 


> KODEL 


Power Sreciauists Since 1912 


Fully charges the average “/ 
battery. overnight, also charges 
‘batteries. Several important 
new features not found in any 
‘Other battery charger. 


‘The World's Most Popular Bat- 
tery Charger. More than 500,000 
Slready in use. 


$19.50 


Price, complete... 


© This seat on » rao, too! or cil burner advertisement .pproval of the INSTITUTE OF STANDARDS. See pare 6. 
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“Big Powertul New _ 


|LTRA-SELECTIVE LONG DISTANCE 5 TUBE: 


‘comblned with great savings 
i battery current 


